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Foothold for horses 
on 6% grade 


ERE is a street in Nashville, Tenn., 


in which Kreolite Lug Wood Blocks 


H were finally installed after other 


pavements had proved a failure. 


The grade is 6°%, and on this steep grade 
the lug blocks afford a foothold for horses 
under all weather conditions. 


By taking up expansion, should any occur, 
they also prevent bulging and buckling. They 
also permit the use of just enough Kreolite 
Oil for perfect preservation, and therefore 
prevent “bleeding,’’ caused by excess oil. 


It is significant that in Nashville, one of 
the most progressive cities of the South, 
where steep grades abound and where 
there is so much horse and mule traffic, 
Lug Wood Blocks have been adopted 
as the most desirable type of pavement. 


‘“‘Why the Lugs’’ 


is a little booklet we have just issued telling 
briefly why Kreolite Lug Blocks are coming to 
be recognized as the standard form of pave- 
ment. We want all interested in this subject 
to have a copy, and will gladly send one to 
you on request. 


Our Engineering Department will at 
any time supply guaranteed right- 
cost estimates without obligation. 
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Lackawanna Steel 


Sheet Piling Cof- 


ferdams for Pier Footings of the 
Bloor Street Viaduct, Toronto 


The Bloor Street Viaduct, Toronto, Canada, 
will provide a direct route from a section of the 
city somewhat isolated by two deep ravines, and 
is in many respects comparable to the well-known 
Tunkhannock Viaduct on the Lackawanna Rail- 


road. 


The longest section, extends for 1,680 feet 
across the Don Valley and includes a bridge 1,077 
feet long and 130 feet above the Don River. Of 
the seven bridge piers, four are about 125 feet 
high and rest on 40 by 80-ft. foundations that 
reach to solid rock at depths of 33, 48, 37 and 44 


feet respectively below the ground surfaces. 


The Lackawanna Steel Sheet Piling cofferdam, in which 
one of these pier footings has been built is pictured here 
while the steel sheet piling was being driven. This sheet 
piling was in 30 to 40-foot lengths and had to penetrate 
loam, sand, flowing sand, gravel, boulders and boulder 
clay which was very hard. We are told by the contractors, 
Quinlan & Robertson, Ltd., Montreal, that some of this 
Lackawanna Steel Sheet Ping was taken from another job 
where previously it had been used six times, then it was 
used three times on this job in different cofferdams and 
finally was returned to storage for still further use. 


Lackawanna Steel Sheet Piling is now considered by 
many prominent contractors as stock equipment, and when 
so used enables its owners to cut costs and get work which 
might otherwise be out of reach. 


Get our literature, and, if you want it, the free advice 
of our steel sheet piling engineers. 


|ACKAWANNA STEEL (MPANY 


General Sales Office and Works: Lackawanna, N. Y. 


NEW YORK CLEVELAND ST. LOUIS 
BOSTON CINCINNATI ATLANTA 
BUFFALO CHICAGO SAN FRANCISCO 
PHILADELPHIA DETROIT 


Licensees for the manufacture of Lackawanna Steel Sheet Piling 


For Great Britain and British Colonies in the Eastern Hemisphere, 
Cargo-Fleet-Iron Co., Ltd., Middlesbrough, England For France, 
Italy, Spain, French Colonies and Protectorates, Italian Colonies 
and Spanish Colonies in the Eastern Hemisphere: Cie des Forges and 
Aciéries de la Marine et d’Homécourt, Paris, France. 
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Gantry Cranes Work on Sewer 
at Salt Lake City 


The new intc~cepting sewer about completed at Salt 
Lake City, Utah, will form an outlet for all that por- 
tion of the sewerage system not tributary to the gravity 
sewer system. It begins at 10th South and 7th 
West streets, connecting there with the 60-in. main 
sewer, draining approximately 68 mi. of sewer recently 
constructed. It runs thence northerly a total distance 
of 23,850 ft. to the intersection of 9th North and 11th 
West streets. This line is 
located in the western part 
of the city at practically the 
lowest ground level, and will 
be deep enough to take care 
of the sewage from any por- 
tion of the city. The sewer 
is being built of lock-joint 
reinforced-concrete pipe 
made by the Pacific Lock 
Joint Pipe Co., under an 
agreement with the con- 
tractors, Messrs. Gibbons 
Bros., Reed & Roche. The 
grade of the sewer varies 
from 0.104 to 0.45%. ‘The 
depth of the trench varies 
from 14.6 to 19.9 ft., with 
an average depth of 17.1 ft. 
The material encountered 
consists of alternate layers 
of clay and sand. The 
ground-water level is ap- 
proximately 7 ft. below the 
surface. The contract 
amounts to $296,510. The 
lengths of pipe of each size 
and unit prices are as fol- 
lows: %00 ft. of 30-in. pipe, 
$2.35 per lin.ft.; 2,437 ft. of 
12-in., $3.73; 6,628 ft. of 
60-in., $5.10; 8,838 ft. of 
66-in., $6.50; 3,556 ft. of 72-in., $8; 1,692 ft. of 78-in. 
$10 per lin.ft. The unit price for excavation and back- 
filling was $0.97. The trench width for the 78-in. pipe 
averages 10 ft. 8 in. The pipe was made at the rate of 
approximately 60 ft. per day for each size. 

Lackawanna steel sheetpiling was driven by a pneu- 
matic hammer for each side of the trench. The first 6 
or 8 ft. of excavation was taken out with teams and the 
remainder handled by clamshell and orange-peel buckets 
operated electrically and working from the gantry cranes 
shown in the view on this page. A separate gantry crane 





EXCAVATING AND SHEETING SEWER TRENCH 104 FT. 
WIDE, SALT LAKE CITY, UTAH 


Gantry in foreground digging with clamshell, next one ir 


rear digging in strutted trench with orange-peel. 
engaged in setting concrete pipe 


was used for handling the pipe and for pulling the sheet- 
piling. The material taken out of the trench was hauled 
back by dump carts along the line of the sewer and used 
for backfilling. 

Three gantry cranes of the same general structural 
framing were employed. The first one went right behind 
the preliminary hand excavation and, with clamshell, 
made the next cut. Behind this the trench was strutted 
and the excavation made to 
grade with an orange-peel 
working from the second 
gantry between the struts. 
In the rear a third gantry 
lowered the reinforced-con- 
crete pipe units to place. 

The gantry cranes are 
framed of battered bents 
just above the rails on 
which they run, connected 
oy a cross-frame which car- 
ries the electric motor and 
the transverse track on 
which runs in one case the 
buckets and in the other 
case the tongs for the pipe. 
The tracks are regulation 
rails laid, one on each side 
the trench, on short ties. 
The bucket cranes are pro- 
vided with one 30-hp. and 
one 1414-hp. motor for the 
hoist and one 614-hp. motor 
for the drive, while the pipe 
crane has a 15-hp. motor 
for the trolley and a 614- 
hp. motor for the drive. 
These machines were made 
by the Sprague Electric 
Works of the General Elec- 
tric Co. They are fairly 
practice but are novel for 


Rear gantry 


common in coal handling 
trenching machines. 

A pumping plant will be installed at the lower end of 
this sewer to discharge the sewage into a gravity line, 
whence it will be carried to Great Salt Lake. Completion 
of these sewerage improvements will provide, in connec- 
tion with the gravity outlet sewer, sufficient outlet ca- 
pacity for a population of 500,000. The contract for 
the work was let Aug. 5, 1915, the time for completion 
being 200 days. The work is under the direction, of 
Sylvester Q. Cannon, City Engineer, Salt Lake City. 
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Largest Dredging Caisson Sunk 
as Building Foundation 


SYNOPSIS—An enormous open dredging well, 
or caisson, has been sunk during the past winter 
in Lear Lake, 100 mi. northeast of Salt Lake City, 
and init are now being constructed the foundation 
and substructure of a pumping station of the Utah 
Power and Light Co. The purpose and design of 
this plant were presented in “Engineering News,” 
July 13. 
NN 
The location chosen for the Lifton pumping station is 
on a causeway separating the north end of the lake 
basin—now a separate sheet of water called Mud Lake— 
from Bear Lake itself. This beach is all very fine sand, 


Cross - Section 


B 
Longitudinal Section 


capping slab, and then build the concrete substructure of 
the pumping station, with its inlet and discharge passages 
formed in the concrete. The dredging-caisson method was 
adopted as the simplest and surest way of accomplishing 
these results. 

The design of the caisson is shown in Fig. 1. The struc- 
ture, 140 ft. long, 6214 ft. wide and 45 ft. high, is a shell 
of 12-in. timbers stiffened by series of interior struts in 
both directions at about 11 ft. spacing horizontally, and 2 
to 4 ft. clear spacing vertically. This describes approxi- 
mately the lower section or first build-up, which is the 
part of the caisson designed to resist the sinking stresses, 
The coffer-dam or second build-up, erected above when 
the first build-up had started sinking, consists of 3-in. 





Section 


FIG. 1. FRAMING OF DREDGING CAISSON FOR FOUNDATION OF LIFTON PUMPING STATION 


considered a quicksand; borings to considerable depth, 
made by the owners preliminary to design, did not find 
the bottom of the sand stratum. 

The type of foundation chosen was a pile group capped 
with a concrete mat or slab at the depth required by the 
pump intake—about 40 ft. below water level. The prob- 
lem was to make the excavation, drive the piles, place the 


«CL of Intake and Discharge 





i lines show bracing on top of Caisson Dotted lines show clearance 
at bottom inside of Caisson 


FIG. 2. PILE PLAN 


sheeting on frame-ribs with interior bracing similar to 
that below but of larger vertical spacing. 

Arrangements to secure sinking weight and transfer this 
to the working-chamber shell complicate the simple struc- 
ture somewhat. The 55 pockets (five lines of 11 each) 
formed by the interior strutting were in part used as sink- 
ing-weight pockets. The middle and the two outer lines of 
eleven pockets wert left open for excavation and the two 
intermediate lines were sheeted inside and filled with 
arth to load the structure down and sink it. To transmit 
the weight of this loading to the outer shell, a full set 
of diagonal batter posts and horizontal tie-rods was built 
into the framing, as shown in Fig. 1. These elements in 
effect formed series of Howe trusses across the width of 
the caisson, supplemented by queenpost trussing in the 
longitudinal direction. 

The caisson contains about 800,000 ft. of timber, and 
120 tons of rods and fastenings. All material had to be 
teamed in 12 mi. from the nearest railway station (Paris, 
Idaho). Timber was stacked in a large material yard ar- 
ranged at one end of the site and was cut and framed ina 
‘arpenter’s yard near the caisson site. Four derricks 
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alongside the caisson, two on each long side, placed the 2! 
ber. Separate working drawings or cutting sheets were 
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SINKING THE Catsson; MarsuH Gas OvTFLow 


It was the intention originally to sink the caisson by 
lredging, in accordance with normal practice. The sand 
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was counted on to flow sufficiently to enable buckets in {| 5894.16 £15889 _. e 
e three rows of open compartments to clear the ground | ° 
ler the weight pockets, since it was known that when ) 16-0 -> 


disturbed and mixed with water this sand takes very flat 
slopes. However, the material in place was found to be 
an extremely solid mass, compacted and dried out by lying 
undisturbed for a long time. Neither clamshell nor : 
orangepeel buckets would bite in sufficiently to let the Part Plan — 
work progress at a reasonable vate. In fact, the material 

was so tight that the seepage into the caisson was negli- 
cible, even at its lowest level. Hand shoveling was re- 
sorted to, and the material was hoisted out by skips. 
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Part Plan 
FIG. 3. SECTIONS SHOWING ARRANGEMENT OF CONCRETING WITHIN CAISSON 


The sand being such that it became of running char- the aggregate of gas flow was of enormous volume. Occa- 
acter when disturbed and under the influence of moving — sionally the jets of gas were lighted and they would then 
water, the sinking created a belt of disorganized sand all flame up four or five feet high in a steady geyser. 
around the shell of the caisson. The frictional drag of the Beyond the difficulties just mentioned, the caisson sink 
caisson as it went down and the downward seepage of ing proceeded smoothly and uneventfully. It was started 
water along the shell of the caisson made the material on Feb. 19, 1916, and the caisson reached its final eleva- 
unstable. This caused a certain amount of trouble, with tion, about 461% ft. below ground, on Apr. 6. The maxi- 
some runs or blows that were just short of being dan- mum rate of excavation was 1,000 cu.yd. a day. In the 
gerous. The wide cutting edge of the caisson (see Fig. 1) working time mentioned, a week was taken out for putting 
required the excavation to undercut this edge almost com- on the second lift. The theoretical amount of caisson 
pletely. Conditions were thus created that favored sudden excavation was 13,000 cu.yd. Actually about 17,000 
blowing in of quantities of sand. Even without such cu.yd. was excavated. 
movement there was a continuous flow of sand downward 
along the side and into the caisson as the sinking pro- PiLe FounpaTions 
gressed. This disturbed the surface immediately adjacent The caisson is only a temporary device, a means of mak- 
to the caisson. The pile towers supporting the derricks ing the excavation and constructing the foundation, not a 
were in one or two cases put out of business by subsidences load-carrying element. The weight is carried by a pile 
‘tom this source. group spaced at practically minimum spacing all over 
More serious difficulty was caused by outflows of marsh _ the caisson bottom. 
cas from the soil in the caisson. The gas was always pres- It proved to be impossible to drive piles on account of 
cnt, but for long periods it blew out under pressure and the hard condition of the sand already referred to. All 
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FIG. 5. CAISSONS SUNK TO BOTTOM 


Top of cofferdam showing. Chute in place for concreting 
middle line of pockets 


of them had to be jetted down. A penetration of 35 ft. 


below caisson bottom was decided upon as satisfactory 


and the originally ordered 65-ft. piles were cut off after 
driving. 

During this jetting operation the sand rose up 4 ft. 
within the bottom of the caisson. This was essentially in- 
flow from along the sides of the caisson under the cutting 
edge. About ft. of this material was blown out by a sand 
ejector after the pile work was completed. 

The concrete pile-cap or seal course, a slab approxi- 
mately & ft. thick engaging the upper 3 or 4 ft. of the 
piles, was deposited in a continuous operation, the work 
extending over some two weeks. ‘The bottom of the caisson 
ut this time, as*previously, was praetically dry. * During 
the work gas had to be taken care of by piping through’ the 
seal concrete, the pipes. being, plugged subsequently. 


CONCRETING ARRANGEMENTS 


Sand and gravel suitable for concrete had to be brought 
from aSpoint-about 31% mi. away. Here a dragline excava- 
tor was’ set.up which dug the material and loaded it on 
cars to bring it to the site. At the site it was washed 
and screened and then dropped into storage bins holding 
about one day's supply. 

Below the bins were mounted two mixers, only one being 
needed—the other as reserve in case of breakdown, in 
order not to interrupt the concreting. Sand and gravel 
were supplied to the mixer hoppers by a measuring car 
running past the bin spout and discharging directly into 
the hopper, while cement was brought from the cement 


storehouse alongside the bin structure. The mixers dis- 


FIG. 4. CAISSON FRAMES ON GROUND BEFORE 


BEGINNING OF SINKING 


FIG. 6. CAISSON DURING SINKING 


Top view showing dirt in weight pocket and other three 
lines of pockets open for dredging 


charged into the hopper of a hoisting tower 110 ft. high 
alongside one end of the caisson. 

Distribution from the tower was handled in a novel 
way. A low fixed tower on the center of the caisson car- 
ried a distributing box from which chutes running in two 
directions could be supplied. The last chute led to the 
top of a tremie hung from the boom of the derrick. By 
means of this tremie it was possible to control the flow of 
the concrete at will and hold the height of drop down as 
might be desired. 


CONCRETING THE PUMPHOUSE SUBSTRUCTURE 


The seal course of concrete included: the: lowest set of 
strutting of the caisso, For the actual substructure con- 
crete above this level it was important to leave no timber 
embedded in the concrete. This'determined the order of 
operations in concreting. 

The substructure concrete was put in in lifts corre- 
sponding to the height between sets of bracing struts and 
was in all cases so arranged as to leave the bracing struts 
exposed for removal. In this operation the concrete form- 
ing the walls of the inlet and discharge passages, ete., was 
not placed, to avoid having it cut up by the construction 
joints between successive lifts. The concreting in lifts 
comprised a skeleton of the substructure sufficient to form 
a body for bracing the caisson walls after removal of the 
timber strutting. In the spaces within this skeleton the 
finished concrete work of the passages was subsequently 
placed around forms. 

Fig. 3 shows the series of lifts and how they were ar- 
ranged in order to provide support for the caisson, walls 
by concrete as close as possible to the struts to be removed. 
At the pump inlet and discharge openings there are onl) 
narrow ribs of concrete between the several openings or 
chambers, and, as the clear width across the openings is 
large, the framing at these points had to be designed care- 
fully to transmit the wall pressure to the concrete. 

The caisson was designed and sunk by the Jarrett- 
Chambers Co., Inc., of New York City, which is also con 
structing the discharge flume and the superstructure of 
the pump house. 
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Riverfront Improvement in Des Moines, Iowa, is planned 
to include paving both banks of the river from Locust St. 
to the railway tracks with sheet asphalt, putting in 12-ft. ce- 
ment walks on either side and installing electroliers along the 
walks. Harry B. Frase, superintendent of the Department of 
Parks and Public Property, states that present plans for 


riverfront improvement, other than the foregoing, are indefi- 
nite, 
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An 1857 Locomotive Parked 


Locomotives as monuments of railway and locomotive 

-tory are not frequently seen. It is therefore of interest 

, note that locomotive No. 1 of the El Paso & South- 
western Railway System has been installed as a monu- 
ment in the park adjacent to the railway company’s 
office building at El Paso, Tex. It is shown in the ac- 
companying view, but as originally built it had a short 
smokebox and “woodburner” smokestack (of inverted cone 
-hape), instead of the extension front and straight stack 
added later. The cab, bell, sandbox, dome, short wagon- 
top boiler, side-rod ends and other features show decid- 
edly old-fashioned characteristics. 

This engine was built in 1857 by Breese & Kneeland, of 
Jersey City, N. J., for the Milwaukee & Prairie Duchesne 
Ry. Later it became the property of the Chicago, Mil- 
waukee & St. Paul Ry. It was afterward purchased by 
the Arizona & Southeastern Ry., now a part of the 
Ek] Paso & Southwestern System, and was in service on 
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Miles of roads paved by counties and taken over, im- 
proved and maintained by the state........ 108 


11,750,000 cu.yd. earth and rock moved at average cost of 38c 
8,750,000 sq.yd. concrete pavement laid at average cost of 74%c 
1,000,000 cu.yd. concrete pavement laid at average cost of $6.64 
143 grade crossings eliminated. 

200 mi., approximately, saved on the trunk lines. 
443 bridges secured from counties of aggregate 


value of 
$3,450,000. 


Eliminating advance surveys and materials on hand, out 
of every dollar expended 87'4c. went directly into the roads 
in materials bought at “rock-bottom” prices and contracts let 
under keen competition. 

The remaining 12%c. represents every other character of 
expenditure, including costly preliminary studies of mountain 
laterals and expensive aid given to many counties. 


The Highway Act of 1909 called for the construction 
of nearly 2,900 mi. of road, an average allowance of 
approximately $6,200 per mi., including expenses of every 





LOCOMOTIVE NO. 1 OF THE EL PASO & SOUTHWESTERN RY., IN SERVICE 1857 TO 1904 


this road from 1888 till 1904. In 1909 it was installed in 
the park, as shown. It is interesting to note that the 
tractive power of this little 4:4:0 engine is 7,000 Ib., 
while that of the latest 2: 8:2 freight locomotives on the 
same road is 60,000 lb. Information has been furnished 
by J. L. Campbell, Engineer of Maintenance of Way, and 
T’. Paxton, Superintendent of Motive Power. 
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What California Has Done with 
an $18,000,000 Road Fund 


The $18,000,000 appropriated by the California State 
Highway Act of 1909 for road improvement will be prac- 
tically all expended during the current year. The unex- 
pended balance on Apr. 15, 1916, was $1,900,000, but 
nearly all this is needed to complete roads already under 
contract. A new $15,000,000 bond issue is asked for by 
the State Highway Commission, of which Austin B. 
Fletcher is chief engineer. 

The following statistics from the July issue of the 
California Highway Bulletin show what has been accom- 
plished thus far with the original bond issue: 


nature. State highways in other states under comparable 
conditions have cost from $10,000 to $20,000 per mi. 
Hence it is not surprising that only about one-half of the 
projected mileage in California has been improved under 
the original bond issue. 
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Renewal of the Missouri River Bridge of the Union Pacifit 
R.R. between Council Bluffs, Iowa, and Omaha, Neb., is now 
under way. It includes renewing all the steel work, revising 
the foundations for the approach spans, and raising the grade 
about 2 ft. The main part of the bridge consists’ of four 
double-track through, pin-connected Pratt truss spans- with 
curved top chords, each span being 246 ft..3 in. long. These 
are over the main channel of the river. The east approach 
has one.through riveted double-track lattice span of 120 ft. 
9 in., three deck plate-girder span, of 66 ft. and_one of 50 ft 
The plate-girder spans are supported on steel bents. The 
west approach’ has‘two through riveted double-track lattice 
spans of°120 ft. 9.in. and 129 ft. 6 in., and two deck plate- 
girder*spans of 67 ft.-and 50 ft...The plate-girder spans and 
the west-end’of the longer truss span are supported on steel 
bents.. ~The foundations for the’ approach spans are of. con- 
crete.on. piles.cut off below low-water level. The bridge was 
built in 1872 and partly rebuilt in 1887. The American Bridge 
Co. has the contract for the new steel work and its erection. 
The work is under the direction of R. L. Huntley, Chief Engi- 
neer of the Union Pacific R.R. 
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Railway Improvements at 
Clinton, Iowa 


Improvements on the Chicago & Northwestern Ry. at 
Clinton, Iowa, will provide better station facilities and 
reduce the blocking of street traffic by the trains and 
yard movements. 


‘: 6 
Fig. 2. 


The conditions are shown clearly in 
From the west end of the Mississippi River 
bridge the line is now at the street level and has a de- 
scending grade for the greater part of the distance, rising 
then to the entrance of the freight yards. 

The line will be raised so as to cross over 2nd St., 
which is to be depressed, as shown in Figs. 1 and 2. 
The bridge will be fan-shaped in plan and will carry 
eight tracks. Three streets near the new station will 
be closed, but a 60-ft. roadway parallel with the right- 
of-way will give improved means of access. Another 
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FIG. 1. CROSS-SECTION AT SECOND ST. SUBWAY; 
CLINTON, IOWA 


street, at the entrance to the freight yard, will be closed 
also. Two street crossings will remain at grade, but 
they will be protected by gates and switchmen. The en- 
trance to the freight yard, as shown on the plan, is 
shifted westward of the present position. 

The present passenger station is a frame structure south 
of the tracks, at the west side of 2nd Ave. The main 
part of the city is north of the tracks, and the new sta- 
tion will be on this side, at the end of 11th Ave. (closed), 
having a 60-ft. approach driveway connecting with ad- 
jacent streets. The station will be a one-story building 
having exterior walls.of brick with stone trimmings and 
tile roof. A separate building will provide for the bag- 
gage and express business. There will be two platforms 
880 ft. long. The one in front of the station will be 
20 ft. wide, and the one between tracks will be 16 ft. 
wide. These will have shelter sheds of steel construction 


with composition roofing. 
>» , 
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A new freight station, to be built at 3rd St. and gt}, 
Ave., with driveway «entrance on the latter, will have » 
brick building 40x270 ft. and will be approached |) 
tracks extending through the team yard shown on tli 
plan. This freight house is to be built in 1916, as it 
must be completed before the track changes necessar\ 
for the new passenger station can be made. It is planned 
to build the station in 1917 and the 2nd St. subway in 
1918. The improvements have been designed under the 
direction of W. H. Finley, Chief Engineer of the Chi- 
cago & Northwestern Ry. 

There are now two other railway stations: That of 
the Chicago, Burlington & Quincy R.R. and the Rock 
Island Lines is just south of the present Northwestern 
station; the Chicago, Milwaukee & St. Paul Ry. has a 
station farther east, on the river front. There is a 
movement to secure joint use of the new Northwestern 
station by all the railways. This plan is being sup- 
ported by the Association of Commerce, the railway 
committee of which is headed by C. P. Chase, consulting 
engineer. 
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Planning Problems of Cities in 
the Smaller Class* 


By Joun NoLent 

This paper is to be devoted to the problems of cities 
with a population of approximately 100,000, or which wil! 
soon reach that size. The planning problems of the 
smaller cities are very much like those of the larger cities, 
except that the smaller cities have an opportunity to head 
off and avoid many of the evils resulting from the early 
lack of proper planning on the part of cities that are 
now large. 

A notion prevails that comprehensive plans are needed 
only for large cities. The reverse of this is nearer the 
truth. In large cities the conditions are comparatively 
fixed and unyielding. Comprehensive planning, especially 
with our present legal limitations, can occupy only a lim- 
ited field in larger places, relieving only the worst physical 
*Condensed from a paper before the City Planning Confer- 
ence, Cleveland, Ohio, June, 1916. The paper is printed in 
full in “The City Plan” for June, 1916, the official organ of the 


National Conference on City Planning (19 Congress St., Bos- 
ton, Mass.). 


- tLandscape Architect, Cambridge, Mass. 
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In the smaller cities streets can be widened, 
transit systems properly outlined, building districts de- 
fined, park and recreation areas selected, public buildings 
grouped and a scheme of planning adopted which will have 
unity and character. All of these elements of a city plan, 
almost indispensable sooner or later to the progressive 

munity, may be had in the small city with relative 

<e and at slight cost. 

The safeguarding regulations which should be consid- 

d and, if approved, adopted by local authorities, are as 
follows: 

1. The minimum width for main thoroughfares and the 
reservation of land necessary for the same. 

2. Provision for narrow streets and roadways of short 
length in many residential areas. 

3. The establishment of building districts defining 
zones for factories, dwellings, ete., with regard to use, 
and also the bulk (height and area) of buildings allow- 
able. 

}. Provision for some systematic setting aside of open 
spaces for public use in connection with the extension of 
the town or city, just as streets are now usually set aside. 

5. The approval of land subdivisions by local public 
authorities. 


conditions. 


In connection with these safeguarding regulations it 
should be established that property would not be deemed 
to be injuriously affected by reason of provisions which 
prescribe the minimum space necessary around buildings, 
their height, area or character, or which limit the number 
of buildings to be erected in a given area. ‘There should 
also be public power to purchase or expropriate land neces- 
sary for these wider public purposes, including, when de- 
sirable, land within 200 ft. of the boundary lines of any 
street, park or other public property. 

The town or city should have all the power necessary 
to make systematic local surveys and to provide a general 
town or city plan, including the appropriation of the 
necessary funds, which in view of the fact that such sur- 
veys are largely for the benefit of future generations 
might, if it were deemed wise, be provided for by bond 
While it should be noted here that more than 
one-half of what is important for towns and cities, es- 
pecially the smaller ones, could be accomplished by regula- 
tions involving practically no expense, nevertheless I be- 
lieve that early planning, at least general planning, is 
equally important, and in order that the regulations al- 
ready referred to shall be wisely placed, a general plan 
based upon a local survey should be prepared as early as 
practicable. One need, then, of the smaller cities is for 
some method that would bring action on the part of the 
town or city early enough and of the right character so as 
to avoid unnecessary waste and mistakes. 

# 
Cost Analysis of Asphaltice- 


Concrete Pavements 


An accurate analysis of the cost of constructing 18,000 
s.vd. of asphaltic-concrete pavement, at Albany, Ore., 
was made by John R. Penland, City Engineer. The work 
was done under an unusual contract which gave the 
engineer access to all of the contractor’s accounts. Hence 
ie costs given are actual costs to the contractor and are 
hot based on an inspector’s estimates. 

The pavement had a 114-in. top and a 314-in. asphaltic- 
concrete base. or a total of 5 in. Mr. Penland came to 
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the conclusion that the actual material and labor costs 
should not exceed 68c. per sq.yd., and that with all gen- 
eral and overhead expenses and a reasonable profit this 
pavement should be laid at a contract price of $1 per 
sq.yd. A contract was finally let for the work in question 
ata price in excess of this figure, or $1.15 per sq.vd., but 
with the stipulation that Mr. Penland should have access 
to all the contractor’s records and accounts, including his 
bank books and checks. 

The mixture was a gravel asphaltic concrete. The top 
practically corresponded to the well-known Topeka 
specification, while the base was a coarser and dryer or 
more open mixture. The asphalt used was the California 
“PD Grade,” which is prepared at the refineries and is 
shipped in barrels for use without fluxing. 

The mixing was done in an “Equitable” portable plant 
of 800 sq.yd. daily capacity, the heating drum being fired 
with crude oil, while the asphalt kettles were fired with 
wood and with staves from the asphalt barrels. The plant 
force in general consisted of nine men, and, with the 
exception of the foreman, were in the beginning unused 
to this class of work. The output of the plant, after the 
work had been organized, was about 800 sq.yd. of base 
and 1,200 sq.vd. of top, per day. In laying the pavement, 
the top and base were spread, raked and rolled separately. 

The detailed costs of labor and material obtained by 
Mr. Penland fully confirmed his original estimates. The 
average for the entire job showed 28c. per sq.yd. for the 
1%-in. top and 3%c. for the 314-in. base, a total of 65c. 
for the 5-in. pavement. 

The detailed costs of the Albany work are available for 
a week’s run in the middle of the job, after the labor had 
been broken in, and perhaps show more representative 
conditions than the cost on the entire job: 


COSTS PER SQUARE YARD FOR ONE WEEK’S RUN; 
ALBANY, ORE., ASPHALT PAVING 


‘Cost——____, 








Top, Base, 

Item Unit Cost 1% In. 3%, In. Total, In 
Gravel, per cu.yd...... $0.86 $0.013 $0.062 $0.075 
Fine sand, per cu.yd... 1.50 .032 .026 .058 
Coarse sand, per cu.yd. 1.80 .058 .024 082 
Asphalt, per ton...... 12.00 089 .O78 -167 
Fuel oil, per bbl....... 1.25 .008 016 024 
CEE tcadekavend axeene acea .003 .005 .008 
Wood, per cord....... 4.00 002 .005 007 
Pee IRR sidcde cee éistee 031 .052 .083 
Street labor .......e6- née .032 044 076 
SOGMES ci csiccccsdes e eevee .008 013 -021 

TOCA 6 cceecisccs oeee $0.276 $0.325 $0.601 
Amount laid (sq.yd.)........ one Ge 1,548 


In addition to the above, a contractor’s costs would 
include plant charges, overhead and profit. The mixing 
plant used for the Albany work cost new about $6,000. 
The owner of this plant, after the completion of the job, 
offered to rent it to the city for 5c. per sq.yd. of pawement 
laid with it. While such a figure might represent a legiti- 
mate charge for a municipally owned plant, it would seem 
rather low for contract work, where ordinarily freight 
charges for shipping in a plant from outside would have 
to be met. A plant charge of 10¢. would however cover 
almost any contingency of contract work. In addition to 
this, the charge for roller and for small tools would run 
about 5c. per sq.vd. To summarize, an equitable contraet 
price for the conditions represented by the Albany, Ore:, 
work would be as follows: 


Per Sq.Yd 
Labor and material (actual cost).........ccccecceces -- $0.65 
Mixing plant (interest, depreciation and repairs)...... 10 
Renee IG DUNN SON 6a 0 ik d cad.c 04 cnnds te vdancenedon .05 
ne CRs a obs bek al o< 64 Ew Oo haw ebb tenaene eOe * .08 
PE EROTO PD bs owe Ceebdleceus One avedancataacended ° .08 
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Copper-Sulphate Treatment 
of St. Paul Water-Supply 


A successful campaign against tastes and odors due 
to organic growths in the water-supply of St, Paul, 
Minn., was conducted in 1915, along lines recommended 
the previous year by Allen Hazen, consulting engineer, 
New York City. The campaign was in direct charge of 
N. L. Huff, Professor of Botany, University of Minnesota, 
under G. O. House, general superintendent of the St. 
Paul Bureau of Water. The following information is 
taken from a paper by Professor Huff, read before the 
convention of the American Water-Works Association in 
New York City last June. (The paper appeared in the 
Journal of the Association for June and has also been 
reprinted for Professor Huff.) 

The water-supply of St. Paul is taken from a series 
of lakes. A laboratory was established on the lower one 
and a careful study made of the organisms in the lake 
before and after treatment with copper sulphate. The 
lake as a whole was treated three times, at a cost of 
$180 for material and $17.50 for labor each time. Special 
treatment of troublesome coves and shallows was also 
made at slight expense. The result of the treatment 
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was a material reduction in the number of complaints 
of bad taste or odor from consumers. 

The paper describes all the governing conditions and 
gives the mode and results of the treatment in detail. 
In conclusion, after naming the various classes of green 
and blue alge, diatoms and protozoa found in the water 
during the campaign, Professor Huff says: 

With conditions under which above treatments were made, 
a treatment of one part of copper sulphate in 10,000,000 parts 
of water remains effective for about five weeks, after which 
time the organisms present, or many of them at least, seem to 
find conditions favorable for their growth and reproduction, 
and if the treatment is not repeated at this time they may 
increase again with remarkable rapidity. 

Where quiet shallow bays afford breeding places for 


numerous organisms, or where any one or more organisms 
become abundant in small or limited areas, local treatment 
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or the application of small quantities of copper sulphate 
the particular spot where the trouble is originating, has pb, 
found very effective. If careful attention is given to s 
areas, and accumulations of organisms prevented here, 

number of general treatments necessary to keep the la 
clean for the entire season may be lowered and the total c: 
of treatments materially reduced. 

For treatment of very shallow bays, flat muddy shores a: 
small ponds the use of a hand pump such as is used for spra 
ing trees is a practicable and economical means of distriby 
ing copper sulphate. In addition to spreading the solution ; 
places inaccessible for a boat, this method has the advanta 
of leaving the water unrolled and gives the organism the fy 
effect of the copper, much of which might otherwise be a 
sorbed by mud and organic matter stirred up by a boat 
such places. 
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K-Truss Bridge of Santa Fe 
Across ArKansas River 


A bridge built recently by the Atchison, Topeka & 
Santa Fe Ry. has riveted trusses with K-system wel 
instead of the usual subdivided panels. In each pane! 
there are two diagonals, extending from the middle of on 
post to the top and bottom of the next post. This K-ty): 
of truss is used also in the Quebec Bridge. 

The Santa Fe Ry. bridge was built rather as an experi- 
ment to determine whether the weight and cost of this 


~//400, 
&, 25 /b., laced 


Center Line 


1-83000 + 77000 
2-/2 


gnpo0_\Y 


Chord Splice: 


Top Laterals, 218, 3¢x34x 3, laced* 


Plan 


GENERAL DESIGN OF K-TRUSS BRIDGE FOR THE ATCHISON, TOPEKA & SANTA FE RY. 


design would be less than for the ordinary design. The 
details are found to be heavier than in the latter. The 
results indicate that the K-truss is not economical for 
spans as short as 230 ft., but would be decidedly economi- 
cal for spans of 300 ft. and over. 

The bridge crosses the Arkansas River at Pueblo, Colo. 
It is 230 ft. long c. to c. end bearings and has through 
trusses 40 ft. deep at the center, spaced 16 ft. (14 ft. 
clear between the trusses). The clearance height is 22 ft. 
6 in. from base of rail to the sway-bracing struts. 

The bridge is designed for the railway company’s 
heavy-grade live-load, which is about equivalent to 
Cooper’s E-65 loading. The axle load for the door 1s 
66,000 Ib. 
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The heavy floor framing is assumed to take 25% of the 
lateral force. The assumed dead-load is 6,000 lb. per ft. 
{ span, as follows: Steel, 3,950 Ib.; timber deck, 270 Ib. ; 
allast, 1,580 lb.; ties, 100 lb. ; rails and fastenings, 100 


The shipping weight of the span was about 512 tons. 
The top chord is of box section, of very heavy construc- 
tion It has two 26-in. web plates on each side (1% to 34 


n. thick), 


four outside flange angles 6x4x%4 in. and a 
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5¢-in. top cover plate 28 in. wide. 
flanges is a lacing of bars 5x5 in., with struts of 7-in. 
channels between the lacing sets. The chord is stiffened 
by vertical diaphragms of %4-in. plates and four angles 
vl4x316x%% in., there being two of these to each panel. 
The bottom chord is similar, except that it has the flange 
angles on the inside. It is composed of four 24-in. web 
plates (two on each side), % to 4% in. thick, and four 
angles 4x4x34 in., with top and bottom batten plates. 
The posts and diagonals are pairs of 12-in. and 15-in. 
channels, with flanges turned outward for the posts and 
inward for the diagonals. The channels are connected 
by batten plates and lacing bars 5x3 in. These bars (in 
the chords as well as the web members) are notable for 
their width (5 in.), which allows two rivets in each 
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2. DETAILS OF K-TRUSS BRIDGE ON ATCHISON, 
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The top laterals are pairs of 314x314-in. angles, laced. 
The top struts are composed of four angles, with vertical 
lacing for the web. Beneath them is the sway bracing, 
with diagonals and bottom struts composed of pairs of 
angles 5x34 in. The bottom lateral diagonals are 10-in. 
bars, 7 to 44 in. thick, riveted to the bottoms of the posts. 
The ends have pin bearings in the shoes, and at the 
expansion end each shoe has a nest of nine segmental 
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rollers 6x3 in., 41% ft. long. Four tooth-bars projecting 
above and below the rollers engage pockets in the bridge 
plate anfl base plate, so that any movement of the bridge 
must operate the roller nests. 

The structural material is openhearth steel of 55,000 
to 65,000 Ib. ultimate strength and an elastic limit of 
55% of the ultimate strength. The rivets are % in., 
with 43-in. open holes. Holes in the chord splices are 
reamed with the chord sections assembled in the shop, 
in order to secure fair holes. All the other work is 
punching and riveting without any reaming. A coat of 
raw linseed oil was given at the shop, and surfaces that 
would be inaccessible after assembling were given two 
coats of paint. After erection the steel was cleaned with 
wire brushes and scrapers and then given two coats of 
paint, as is general practice on this road. 


SoLip-FLoor CONSTRUCTION 


The floor system is of special interest, though it is not 
peculiar to this bridge, being the railway company’s 
standard I-beam floor for ballasted-deck construction. 
There are no plate-girder floor-beams, as in ordinary con- 
struction, and the stringers—instead of being placed 
under the track—are placed directly under the bottom 
chords, being framed between the truss posts. These 
stringers are 45-in. plate girders, with 4-in. webs, top 
flange angles 6x6x1% in. and bottom flange angles 6x4x54 
in. 

On the bottom flanges of the stringers rest transverse 
20-in. I-beams, spaced 20 in. c. to c. These are secured 
by shelf angles 6x4 in., riveted to the stringer webs. 
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Upon the I-beams is a deck of longitudinal 4x10-in. 
creosoted planks, with a 6x10-in. curb on each side to 
retain the ballast. The curb is held by a flat nailing piece 
that bears against the web of the stringer and can be 
easily removed for inspection or painting of the steelwork. 
Boxing of 4x10-in. pieces keeps the ballast away from the 
truss posts. The ballast is about 7 in. deep under the 
ties. 

The bridge was designed under the direction of A. F. 
Robinson, Bridge Engineer of the Atchison, Topeka & 
Santa Fe Ry. It was built by the American Bridge Co. 


Exact Imitation Infringes 
Trade Rights 


In a case before the Supreme Court of New York 
County, decided by Judge Shearn on June 20, where ¢ 
competing manufacturer of a device made an exact copy 
of his competitor’s production, his object being apparently 
to deceive a purchaser, the court ruled that such a pro- 
ceeding was unfair competition and the plaintiff was en- 
titled to a judgment and an accounting. 

The plaintiff in the suit was the Diamond Expansion 
Bolt Co. and the defendant the United States Expansion 
Bolt Co. The plaintiff has built up in the last seventeen 
years a large business in the manufacture and sale of lag 
shields and anchors, and was the pioneer in introducing 
them to the trade. Other manufacturers entered the same 
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field with widely different forms of shields and ancho 
The lag shield designated as the “diamond” shield \ 
put on the market by the plaintiff in 1910 and 1911. 
1913 the defendant placed upon the market a rival | 
shield and anchor which to external appearance was 
Chinese copy of the plaintiff's device but differed slight 
from the plaintiff's in a hidden feature which was pa 
ented. In marketing this device the defendant wide 
advertised a cut of 25% in the prices maintained by t! 
plaintiff, used underhand attempts to hire the plaintiff’. 
important salesmen, and declared to the trade that its d 
vices were identical with those of the plaintiff. Thy 
court in its decision said: 

It is, of course, true that where a design is not patented 
there is no exclusive legal right to its use per se, and apart 
from patent rights, one may copy with exactness that which 
another has produced without inflicting any legal injury, un 
less he attributes to that which he has made a false orizi 
by claiming it to be the manufacture of another. On the othe: 
hand, where an article of distinctive appearance has been o) 
the market in that form for a long period and has been popu 
larized and identified with its manufacturer through adver- 
tising and general use, its distinctive appearance gradually 


becomes as important a representation of its origin as its 
trademark. 


The court ruled that from the evidence it was clear that 
the defendant, who made the Chinese copy of the plain- 
tiffs devices, believed they would sell better if their ap- 
pearance were identical with the form so popularized \\ 
the plaintiff. The court ruled that this constituted unfai: 
competition and a judgment and accounting for the plain- 
tiff was ordered. 
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Air-Diffuser Experiences with 
Activated-Sludge Tanks 


The air, however, is filtered through excelsior placed in the 


SY NOPSIS—Differences of experience and opin- 
ion as to the use of porous-block and perforated- 
pipe diffusers for intimately mixing air and agitat- 
ing sewage in activated-sludge tanks are expressed 
by engineers in charge of test and working plants 
at Milwaukee, Baltimore, Brooklyn, Cleveland, 
Urbana and Chicago. 


en 


In the design and operation of activated-sludge tanks 
questions that have received considerable attention and 
will probably be given much more are the possible clogging 
of the “filtros” or other porous blocks used for diffusing 
the air as it is forced into the bottom of the tank and up 
through the sewage, and the relative advantages of porous- 
block and perforated-pipe diffusers. 

It is well known that in other mechanical operations 
where a large volume of air has to be forced through re- 
stricted passages the latter become clogged with dust and 
dirt and must be regularly cleaned or the flow of air will 
be interrupted ; at least, this will happen unless the air is 
first washed or otherwise cleaned of dust. To what extent 
is this same trouble likely to arise in porous diffusers in 
activated-sludge tanks? In dealing with this general 
question in the discussion relating to experience at Mil- 
waukee there appeared in Engineering News of Feb. 10, 
1916, p. 263, in the course of some remarks by T. Chalkley 
Ilatton, a statement that there was no trouble from clog- 
ging in the large tanks at the Milwaukee testing station. 


air-feed pipe. The experience at Milwaukee also showed 
that there was no trouble during nine months’ operation 
from filtros block clogging from the sewage itself. 

Subsequent to the appearance of the article on the Mil- 
waukee plant, a member of the editorial staff of Hnyi- 
neering News visited the large Imhoff tank at Baltimore, 
where under the direction of Calvin W. Hendrick, Chief 
Engineer of Baltimore, and Leslie G. Frank, Sanitary) 
Engineer, United States Public Health Service, one of the 
large new Imhoff tanks has been adapted to serve as an 
activated-sludge tank. The experiences at Baltimore be- 
ing somewhat at variance with those at Milwaukee, it 
seemed desirable to appeal to the engineers who have been 
most intimately connected with activated-sludge work in 
this country, asking them to summarize their experiences 
with air distribution in its relation to clogging of porous 
distributors. The responses to this request have brought 
cut some interesting facts regarding perforated-pipe as 
well as porous-block distributors. Below are printed sta‘f 
notes on the Baltimore plant, kindly revised by Mr. Hen- 
drick and supplemented by Mr. Frank, together with note- 
from various other localities and engineers. 


BALTIMORE Notes: Revisep By Mr. HENDRICK 


The air supply at Baltimore before passing to the blower 
is thoroughly washed to remove any dust it may contain. 
This washing is effected by passing the air through a 1” 
ft. length of a 12-in. cast-iron pipe set vertically. Tl 
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r enters at the bottom and passes upward through gravel 
ith an approximate diameter of 3¢ in. This gravel 
iver is supported 18 in. from the lower end of the pipe 
a grid and extends to within 3 ft. of the top of the 
isher. A small stream of water is ‘trickled through 
the gravel from the top and is taken off at the bottom by a 
float-actuated valve. The air at Baltimore is compressed 
a rotary compressor having an eccentric rotating piston 
hat requires a great deal of lubrication. Notwithstand- 
ing the thorough washing that the air receives before going 
through the blower, there has been found on the inside of 
the porous blocks? a deposit of oily sludge. This, it is 
supposed, comes from the lubrication process already men- 
tioned. It is hoped that the oily deposit in the blocks 
can be avoided by substituting a rotary compressor of 
the gear type, or a high-pressure centrifugal blower 
(neither of which requires internal lubrication), for the 
kind of blower referred to above. 


Mr. FRANK ON EXPERIENCE AT BALTIMORE 

The diffuser grid installed in the activated-sludge tank 
was first provided with carborundum disks, grit 120, the 
influent air being washed as is described above. Two 
facts soon become evident—that an oily sludge accumu- 
lated on the bottom surfaces of the disks and that the 
air washer removed practically as much oil without the 
water stream as with it. The whole gravel layer soon 
became heavily coated with an oil film, and this oil film 
was as good or probably better than a water film for the 
removal of dust and oil particles. Neither oil film nor 
water film, however, removed the oil vapor that had 
been generated by the heat of compression, the air deten- 
tion period in the washer being insufficient to effect its re- 
condensation. This oil vapor, therefore, passed down into 
the manifold and condensed on the cold under-surfaces of 
the diffusers, gradually forming a sort of oily sludge com- 
post with the particles of sludge that worked their way 
into the grid in times of shut-off. This oily sludge ren- 
dered the carborundum disks almost impervious to air and 
caused us to substitute filtros therefor. The same accumu- 
lation of oily sludge has been observed on the underside 
of the filtros plates, but owing to the greater porosity of 
this material the corresponding increase in resistance has 
not been so great as in the case of carborundum. 

At present (Apr. 29) the air-compressor capacity is 
being greatly increased by the installation of a Conners- 
ville blower, and it is hoped that at the same time the oil 
difficulties will be obviated due to the fact that this type 
of blower requires no internal lubrication, as in the case of 
the blower heretofore used. 

Since the above was put in type, Mr. Hendricks in- 
forms us under date of July 11 that a Connersville blower 
with a capacity of 195 cu.ft. of fuel air per minute has 
just been installed and the porous area of the grill has 


been doubled. Experiments on this installation have just 
began. 


MitwavkeEg, Wis.: T. CHALKLEY Harton* 

As to the experience of Milwaukee I might repeat the 
statement in Engineering News of Feb. 10, 1916, in which 
I said that no trouble from the clogging of the filtros 
plates had been so far experienced at the Milwaukee test- 





 'Carborundum disks of 120 grit were first used, but the 
lifferential pressure required to force the requisite amount 
ot air through rose So rapidly (from less than 1 to over 5 Ib. 
per sq.in.) on account of clogging that filtros was substituted. 


*Chief Engineer, Sewerage Commission, Milwaukee, Wis. 
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ing station—that is, clogging due to the passage of the air 
through the plate. We have occasional clogging on the 
top of the plate, owing to the very heavy sludge temporar- 
ily alighting thereon and not being lifted through the body 
of the liquor. 

We think this is due to the character of our sewage in 
that it carries a great deal of waste, entrails from the 
packing-house district, small pieces of leather from the 
tanneries and large quantities of hair. All this becomes 
massed together. The specific gravity, being thus largely 
increased, overcomes the tendency of the air to keep such 
masses in constant suspension. We think much finer 
screens than we now use will largely overcome this difti- 
culty. 

The Connersville blower, which we are operating, was 
designed with a view of preventing any lubricating oil 
used in the blower from getting into the discharge pipe, 
and the wood wool placed compactly in the filter seems 
so far to have intercepted the dust carried by the air. 

While we have not removed any plates that have been 
in operation more than two months, there is no visible 
evidence in the operation of our plant that these plates are 
not giving just as good diffusion as when they were in- 
stalled. Two months after our new and large fill-and-draw 
tank was first placed in operation we did remove some of 
the plates from it and carefully examined them for po- 
rosity. We found that they were in the same condition 
in this respect as when they were first introduced. 

From the notes furnished me of the Baltimore expe- 
rience I should attribute the trouble to the lubricating oil 
from the compressor. This would not be entirely removed 
by the washing of the air. In fact, I do not place as much 
dependence upon the washing of the air as upon a good 
filter. Whether the wood wool is the best medium for 
this filter or not, | am not prepared to say, but so far it 
has been successful with us. It is cheap, easily examined, 
easily removed and replaced. 

We are now experimenting with a diffuser made of 
basswood, cut at right angles to the grain. We have made 
several experiments on woods of different characters, but 
find basswood so far is the most reliable and gives the 
best diffusion with the least frictional loss. The air ap- 
pears to be uniformly distributed in smaller bubbles than 
from the filtros plates, but whether the wooden disk will 
prove practical or not is a question yet to be determined. 

We are trying 8x10-in. plates to determine among other 
things the total swelling of the wood, the uniformity of 
porosity during long-time service and the possibility of 
decomposition through aérobie action or through chemical 
action due to contact with the sewage. These, of course, 
are matters that can only be determined after considerable 
careful investigation. 


Brookiyn, N. Y.: Greorce T. HAmMonpD* 


The activated-sludge method of sewage treatment is so 
recent that it is not surprising if we have not yet learned 
the best technic of applying the principle in actual prac- 
tice. The first experiments were made on a laboratory 
scale, or with apparatus designed for other methods of 
treatment, which could be modified for immediate use in 
temporary experimental plants. Resort to the actual trial 
of apparatus was the best, if not the only, way to gain 
essential working knowledge before serious problems in 





*Engineer of Design and in Charge of the Sewage Experi- 
mental Plant, Bureau of Sewers, 215 Montague St., Brook- 
lyn, N. Y. 
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design could be undertaken; and indeed these trials and 
experiments are as yet unfinished, and it is still too early 
to anticipate their results. 

It is scarcely a year since the first plant on a working 
scale was put into service. While we may not forecast 
results, it is quite safe to hazard the opinion that sev- 
eral years must elapse before sufficient data of a satisfac- 
tory kind will be secured to permit an adequate solution 
of some of the problems presented. Considering the short 
time that has elapsed, it is rather surprising how much 
progress has been made. 

Air diffusion into the sewage has been attended with 
considerable trouble and affords one of the main problems 
involved in the application of the method. 

The ideal air diffuser should give an easily controlled 
flow and volume of air, equally diffused to all portions of 
the tank, with bubbles of the “critical” size formed at the 
points of entrance. It should not tend to become clogged, 
or at least should not tend to unequal clogging. It should 
be readily cleaned in place without emptying the tank, 
or should be easily removable for replacement and for 
cleaning in case of clogging. It should show the mini- 
mum deterioration in service, and its cost should be 
reasonable. 

The earliest aérator tanks of which the writer is in- 
formed employed grids of perforated pipe for this pur- 
pose. The experiments of Black and Phelps in Brooklyn 
wére conducted with such grids, as was the continuous- 
flow aérating tank experimented with in 1914-15 at the 
same place. (See Engineering News, July 29, 1915.) 
These grids have uniformly given good service, if designed 
on correct principles, and have shown but little tendency 
to become clogged. 

Porous material used to diffuse air has shown a ten- 
dency to progressive clogging. This may possibly be re- 
duced to a minimum by various forms of air filters, placed 
in the supply line, which promise to render its use practic- 
able. It has been employed because it gives a very fine 
bubble, and the entering bubbles are distributed over a 
wide surface. While clear and new, it gives the air dif- 
fused a higher efficiency than does the perforated grid. 
But in spite of every care this freedom of discharge and 
high efficiency seem not always to be maintained. From 
whatever reason, some of the porous plates come to pass 
the air less freely than others. Examination of a num- 
ber of tanks supplied by air in this manner convinced the 
writer that there was in every instance a material variation 
in the diffusion of the air in different portions of the same 
tank. This was evidenced by violent local ebullitions and 
evident local streaming out of air, while other portions of 
the tank surface remained quiescent, or nearly so. Photo- 
graphs taken of the surfaces of a number of these tanks 
sustain this observation. 

It was also observed, where this phenomenon was seen, 
that for one or another assigned reason the aération pe- 
riod had been, in all the cases observed, materially length- 
ened. This result was quite in accordance with the writ- 
er’s own experience with the use of porous diffusers. We 
found that our disks clogged very unevenly and tliat the 
entire supply of air was discharged through the unclogged 
disk without showing any decrease in quantity by meter. 

It seems obvious that the primary cause of this trouble 
is the fineness of the pore, or passage, through which the 
air is diffused. Even if all dust and other foreign ma- 
terial are excluded by means of air filters, various kinds 
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of bacterial and other minute forms of life, ete., en: 
freely and may cause obstructing growths. The sewa. 
directly over such plates may enter the pores and cause «) - 
struction in various ways, among which may be mention. 4 
deposits of mineral matters from solution. In sho 
there are many ways by which porous material can becom), 
clogged, even if the greatest care is taken to prevent it. 

In view of the foregoing it seems desirable to find so.) 
other method of diffusion. Apparently the porous materia! 
answers only one of the above-mentioned ideal require- 
ments of a distributor—that of giving a very fine size of 
air bubble. 

Experiments have shown that the finer the bubble the 
more the pressure needed to distribute the compresse:| 
air and the greater the danger of clogging. The finer 
the bubble the greater its efficiency, but the more expensiv¢ 
the air. The tank efficiency is highest when its reliable 
average performance gives the effluent required at the least 
expense for air. 

The experiments conducted in Milwaukee in 1915, re- 
ported by Mr. Hatton, seem to indicate that the porous 
material was rather the best for diffusing air, although 
he states that “there appeared to be little difference in the 
character of effluent obtained by the same volume of air, 
whether it was applied through an open jet or a filtros 
plate.” 

It seems to the writer, in view of this and his own ex- 
perience, that the use of porous material for diffusion has 
largely grown out of theoretical rather than practical con- 
siderations and that further experimental work is very de- 
sirable. The useful age of service to be expected from a 
porous substance, it would seem, must be comparatively 
short, if we can depend upon our experience in other lines 
of work. 

Our experience in Brooklyn has been in favor of the 
perforated grid, the pipes of which are placed not more 
than 12 in. apart and the perforation made of +g in 
diameter, 6 in. c. to c. The grid in one tank aérator is 
still in service after over 24% yr., during which time it 
has had no cleaning. The depth of sewage aérated is 22 
ft., and the distribution is very good. 

Another tank, in which distribution was provided by 
porous disks, was not so satisfactory on account of clog- 
ging. The phenomenon of clogging in this tank was 
rather interesting. Some of the disks clogged, while 
others did not. As a result, a greater volume of air en- 
tered through the unclogged disks, causing intense local 
surface ebullition and streaming out of air, while at other 
places the surface was quiescent. As there is always an 
excess margin of working pressure, increased volume of 
flow can readily occur through the unclogged diffusers; 
thus the entire metered flow of air will still continue to 
enter the tank, but it may not reach half of the sewage, 
and much of it escapes by streaming. Why employ the 
porous material, to obtain the most efficient size of bubble, 
in order to save a small per cent. of the air, if, as a result 
of the attempt, clogging or uneven distribution may occur 
and waste far more than could be saved by this means‘ 

Unfortunately, there seems to be no satisfactory way to 
clean out the porous disks or plates, without removing 
them. This problem has been ingeniously handled at 
Baltimore, where the diffuser disks are mounted on a 
framework of pipes that may be closed like an umbrell: 
and the entire mechanism withdrawn by a derrick. (See 
Engineering News, Apr. 27, 1916, p. 800.) This enables 
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operator to remove and replace a disk at will; but 
ere the porous plates are built into the bottom of the 
<, as in some plants, it is too early to feel certain that 
ey can be kept in good order. But as the surfaces of the 
inlets must be as nearly absolutely level with each other 
possible, it may be difficult to obtain this with a movable 
istributor. 

In the design of a sewage-disposal plant refinements in 
perating parts are undesirable. The mechanism that 

all give the most reliable average service will usually 
be selected. For diffusing air in a tank filled with sewage 
the writer’s observation leads him, in the light of present 
knowledge, to prefer the perforated-pipe grid, although it 
will not give the most efficient size of bubble. 

The grid may be so designed that, if necessary, it can 
receive frequent flushings from the city water-supply, 
which always has a greater head than the sewage in the 
tank ; and it can be provided with drains, so that it may be 
flushed out with little trouble, without emptying the tank. 
Should the perforations become clogged with grease, the 
tank may be emptied and steam or hot water discharged 
through the grid. Possibly, further experiments may 
modify this opinion, which is offered by way of discussion 
on experimental work still in progress. 

The question has several times suggested itself to ite 
writer, “Would it not be possible to get along with less 
air by the use of mechanical agitation in the aération 
tanks?” It would seem that much of the air applied at 
present is wasted, as it is only applied to produce agita- 
tion—a churning movement that seems to aid coalescence 
of the finer particles of colloidal matter, and facilitates 
the activation treatment. This has not been tried out so 
far as the writer is aware, but various means suggest them- 
elves, such as paddles, screw propellers, movable ait dis- 
tributors designed to agitate the sewage and to diffuse air, 
jets of sewage discharged into the tank, if the sewage 
enters by pumping, ete. May not such a method greatly 
increase the effect of air, which could then enter by means 
of a rather coarse movable, or stationary, grid and be me- 
chanically mixed with the sewage ? 

The importance of continuing our experimental work 
with the activated-sludge method of sewage treatment 
cannot be overstated, and every possible advantage should 
he taken of constructive criticism, as well as experimental 
work. 


Sanitary District of Cuicaco: Lanepon PEarse* 

My personal experience with small experimental units 
was satisfactory, but in the plant put into operation by 
us in January, comprising four units, with a capacity of 
55,000 gal. per day on a 24-hr. period, we have had consid- 
erable difficulty with the clogging of the plates. This ap- 
parently has been caused by the sewage, which contains a 
good deal of paunch manure, straw, hair and other ma- 
trial that will mat and clog. A recent examination of one 
tank with a nominal inside dimension of plan of 6x23 ft., 
with a single row of filtros plates down the center, indi- 
cates that all the plates have been broken. The breaks are 
apparently due to downward pressure. The plates were 
<upported on two sides only. in wooden boxes, lined with 
galvanized iron, and were set in jointite. The use of wood 
probably caused the trouble, a more rigid frame being 
desirable. The distribution in the tank was seriously in- 
terfered with, a considerable deposit of hair and coarse 


_ "Division Engineer, Sanitary District, Karpen Building, 
Chicago, Ill. 
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sludge being found underneath the plates, many of which 
were badly shattered. We are endeavoring to find the 
exact reason for this difficulty, although it appears to be 
due to clogging and the loading of the water on top. No 
provision was made for back-flushing by water. For va- 
rious reasons the air pressure has been shut off from tim 
to time. The air distribution has been remodeled, the 
boxes being stiffened, and an additional support placed so 
that all plates are supported on four sides. This has 
proved satisfactory. 

The air at our testing station is furnished by a rotary 
blower of the Connersville type, working against a 6-lb. 
head, the depth of water being 101% ft. over the plates 
We have a muslin screen on the intake of the blower. So 
far as we can ascertain, there has been no difficulty on the 
underside of the plates from an\ oily deposits, there being 
no trace of oil in the air boxes underneath. 

In order to cure certain difficulties in measuring the 
air with a venturi meter, a steel storage tank 5 ft. diam 
eter, 5 ft. high, has been installed. This reduces the 
pulsating effect and forms a trap for oil or moisture. 

Before our experiments are concluded, I hope to run 
comparative tests on two tanks with perforated pipes and 
two tanks with filtros plates. I believe that considerable 
thought is still required to determine the proper design for 
the air-distribution system in order to make it satisfac- 
tory at a minimum cost. 

I believe that Engineering News will do well to impress 
upon its readers the importance of going slow in the adop- 
tion of activated-sludge plants without thorough consid- 
eration of all the clements involved, as 1 think most of us 
still, agree that it is not a simple process to operate, but 
one whose entire limitations are not yet developed. 

The cost problem is still in the air, particularly the 
cost of handling the sludge. Another warning should also 
be issued on the short-time tests lasting only two or three 
weeks, which are liable to give misleading results, as 
it takes several months in general to determine the elli- 
ciency and limitations of sewage-treatment methods defi- 
nitely. We have noticed in our work that good results 
are obtained for the first three or four weeks, and then 
difficulties begin to develop that were not anticipated. 


Houston, Tex.: E. E. Sanps* 


Our experiments were all conducted with that variety of 
filtros manufactured by the General Filtration Co. and 
known as Grade 5-1. The catalog published by the com- 
pany states that where there is a net head of 2 in. of water 
the capacity of a filtros plate 114% in. thick and 12 in. 
square is 360 cu.ft. of air per hour, or 6 cu.ft. per min., 
and that the porosity of this plate or the per cent. of voids 
is 37.56%. It is evident that the tests from which this 
table was prepared were made with dry air and under dry 
conditions. When a filtros plate becomes wet, the porosity 
is reduced and its resistance to the flow of air increases. 
Careful experiments were carried on with the filtres plate 
in tank No. 3. This plate was submerged to a depth of 7 
ft. 6 in. The air as it entered the plate was measured 
through an orifice in a thin plate located in an enlarged 
section of the supply pipe. When the plate was new, 150 
cu.ft. of air per hour (measured under a water pressure of 
8 ft,) required a net head of 6 in. After the plate had 
been used for 30 days in a tank operated on the fill-and- 





*City Engineer, Houston, Tex. The remarks here given are 
from Mr. Sands’ “First Annual Report .. . on Sewage 
Disposal,” dated Feb. 1, 1916. 
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draw plan, it was found that the same amount of air re- 
quired a net head of 15 in. 

After 40 days’ use the following heads were required, 
the depth of sewage in the tank still being 90 in.: 


Air in Cubic Feet per Hour 


Head of Water, Inches 
(Measured Under Pressure) 


Total Net 
102.2 
102.22 
104.1 
105.82 
107.53 
i 109.20 
200 111.10 

Where the plate is in a fill-and-draw tank, every time 
the air is shut off a certain amount of sewage filters 
through the filtros plate back into the air pipe, and it is 
reasonable to assume that a small amount of sludge re- 
mains in the voids of the filtros plate and reduces its 
capacity. 

Where a tank was used for a continuous flow, 
the resistance of the plate was not found to increase to 
any great extent, and it is believed that if a continuous- 
flow tank were supplied with filtered air the resistance 
of the filtros plates would remain nearly constant for any 
given climatic condition. It was observed, however, that 
the humidity of the atmosphere had a decided influence 
on the capacity of the plates. When the air was moisture- 
laden, the resistance of the plates was greatly increased, 
For this reason the use of a cheesecloth filter for the re- 
moval of dust from the air will give more satisfactory re- 
sults than the use of an air washer. Such a filter will not 
remove as much dust as a washer, but a washer will cause 
an increase in humidity unless some cooling device is used. 

Tank No. 3 was equipped for about 10 days with an 
aérator constructed of small brass tubing. This aérator 
consisted of a central head from which there radiated in a 
horizontal plane eight 14-in. brass tubes 6 in. long. An 
aérator constructed in this manner would work in a con- 
tinuous-flow tank without any trouble, but when it was 
tried on a fill-and-draw tank it was found that the small 
tubes clogged up when the air was shut off and the sludge 
allowed to settle. As the water surface in the tank was 
lowered during the operation of drawing down the tank, 
the air held in the supply pipe between the valve and the 
aérator expanded and slowly escaped. Then when the 
tank was refilled, the sludge was forced into the aérator 
tubes and considerable difficulty was experienced in keep- 
ing this aérator cleaned out and in proper working con- 
dition. 

All the mechanical difficulties of this could have been 
overcome without much trouble, but results of analyses 
made during the time this aérator was in use show a de- 
cided loss in efficiency. This is attributed to the fact 
thatthe air is not as finely divided by such an apparatus 
as it is by the filtros plate. 

It is apparent that the operation of any large tank con- 
taining a great number of aérators requires careful consid- 
eration of the following conditions: When the air is 
turned on, a few aérators will handle a large quantity 
of air unless each aérator offers considerable resistance. 
This air will diminish the hydrostatic head over these 
aérators and consequently increase the effective head on 
the particular ones that start to work first. To eliminate 
this possibility it is necessary that each aérator shall con- 
tain sufficient resistance to prevent a few of them from 
discharging all the air that is intended to be discharged 
by the entire system. In other words, a certain resistance 
to the flow of air is absolutely necessary to insure a uni- 
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form distribution. Where the tank is 10 ft. in dept! 
this resistance should be such that a net head of at least 
in. of water is required to discharge the amount of air tha 
the aérating plate is designed to provide. If a type o 
aérator were used that did not require a 6-in. hydrostati 
head to discharge the required amount of air, some oth 
resistance would have to be used at each aérator; conse- 
quently the resistance offered by the filtros plate is of n 
disadvantage until it becomes greater than 6 in. It is 
believed that a proper filtros plate can be selected for an 
particular design that will afford the right resistance t: 
insure uniform distribution, but it is necessary that ai 
should be freed of all dust and that the tank should }) 
worked as a continuous-flow tank or the resistance of thi 
filtros plate will gradually increase with a resultant los. 
of power. 


Armour & Co., Cuicago: G. L. NoBie* 


The filtros plates that we had in our tank were admitte«| 
by the General Filtration Co. to be of uneven porosity. 
due to the manufacture by an outside kiln firm. Thi: 
resulted in the very rapid clogging of the finer plates, and 
this method of distribution was abandoned. 

Perforated pipes were promptly installed and have 
given good satisfaction. They are made of %4-in. galvan- 
ized iron and perforated with */,,-in. holes, 2 in. apart and 
staggered. Cleaning is necessary only once in four 
months, and this cleaning can be accomplished in short 
order without interfering with the operation of the plant. 

We have carefully studied all the data available for 
comparing these two methods and have yet to be con- 
vinced that a porous plate is preferable to perforated pipe, 
when the matter is considered from every viewpoint. We 
expect (July 3) to install perforated pipes in our larger 
experimental plants. 


CLEVELAND, Onto: R. WintHrop Pratrt 


We have been running now (July 3) more than five 
months and as yet have noticed no trouble which might be 
due to clogging of filtros blocks. 

We hope and believe that with our type of blower, con- 
taining as it does a water trap through which the air must 
go, there will be no serious trouble from dirt or dust in 
the air entering the activated-sludge tanks. 


Intinois WaTER Survey: Epwarp Bartow} 


In our experiments, operating tanks on the fill-and-draw 
plan for about a year, we have experienced no trouble from 
clogging of the filtros plates. On the fill-and-draw plan. 
however, the pores are cleaned by downward flow oi 
the water while the air is shut off during the settling 
period. 

In our continuous-flow plant, about to be put in 
operation, we expect to filter the air through cheesecloth), 
and we have made arrangements so that the air may be 
shut off and water allowed to flow downward through thi 
plates into a space from which it can be pumped. We can 
tell better after operating whether our precautions are 
satisfactory, but we do not anticipate any trouble 
from clogging of plates by impure air. 


*Engineer-in-Charge, Union Stockyards, Chicago, Ill. 


+Consulting Engineer, Department of Public Service, 
Cleveland, Ohio. 


tDirector, State Water Survey, Urbana, Ill. 
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New Tests of Bolted Joints in 
Timber Framing 


By H. D. 





SYNOPSIS—New tests on bolted joints in timber 
give a safe basis for design. Previous rules of 
handbooks are unreliable. A Te-in. bolt in double 
shear is good for 2,000 to 2,850 lb., depending on 
the thickness of the timber and pads; in single 
shear, half as much. 
SS 
In an article entitled “Tests of Some Joints Used in 
Heavy Timber Framing,” Engineering News, Mar. 19 
and 26, 1914, the author discussed briefly the lack of 
definite knowledge of the actual strength of bolted timber 
joints and the discrepancy between the sizes of bolts in 
such connections, as computed by the accepted methods of 
design, and those sizes commonly used by contractors and 
architects. There were presented the results of some tests 
made by E. E. Adams on 2-in. plank bolted with 14-in., 


DEWELL* 


Tinius Olsen & Co., of Philadelphia. The machine is of 
150,000 Ib. capacity, with an attachment for making 
autographic records of the tests and a device for automati- 
cally balancing the arm by means of a sliding weight. 

The tests on lagscrewed joints are dealt with in a sub- 
sequent article. 


PreseNt Metuops oF DesIGNInG BoLrep JOINTS 
One of the most difficult things an engineer has to 
contend with in timber design is the justification of the 
large size of bolts, when designed as pins, as compared 
with the sizes found in the designs made by many con- 
tractors and architects. In checking over many plans the 
author has found it to be a common practice to consider 
bolts in timber joints as equivalent to rivets in steel 
joints. 
ciple. 


Obviously, this practice is vitally wrong in prin- 
Shear usually governs the design of rivets or bolts 





Joint 11—Side bear- 


Joint 6—End bear- 





Joint 3—End bear- 


Joint 20—End bearing 6x10-in. pads on 


ing 2%x6-in. pads on ing 2%x8-in. pads on ing 2x8-in. pads on 12x10-in. timber; three %-in. bolts; maximum 
6-in. timber; three 6x8-in. timber; three 4xS8-in. timber; three load, 46,325 Ib. 
%-in. bolts; maxi- %-in. bolts: maxi- %-in. bolts; maxi- All of these joints show the pronounced 
mum load, 35,000 lb.; mum load, 36,250 lb.; mum load, 46,650 Ib.; bending of the bolts under compression of 
deflection, 0.735 in. deflection, 0.635 in. deflection, 1.95 in. the timber. 

FIG. 1. FOUR OF THE BOLTED JOINTS CUT OPEN AFTER TEST 


*-in. and %4-in. bolts, and reference was made to other 
‘ests on bolted end joints of timber trusses. These are 
the only recorded tests of bolted joints which the author 
has been able to find. 

The same article also described some tests by the 

thor to determine the lateral resistance of 34x41-in. 
‘ag screws used to fasten 2-in. timber plates, as in column 
lacing or bracing. Here again is a field in which no other 
tests have been recorded, to the author’s knowledge. 

A New Serres or Tests 

For fuller information a further series of tests was 
made during 1915. This series comprised tests of 24 
bolted joints, 10 all-timber lagscrewed joints, 4 joints in 
which a steel plate was lagged to timbers with 34-in. and 


‘s-In. lagscrews, and 13 tests made to determine the 
} oe . ° 
vearing resistance of a round bolt against the ends and 


across the fibers of Douglas fir. The joints were tested 
at the Panama-Pacific International Exposition, in the 
Palace of Machinery, on an exhibit testing machine of 


*Civil Engineer, 58 Sutter St., San Francisco, Calif. 





in steel connections, but in timber joints the bolts will 
bend or the timber fail before the bolt will fail in shear. 

Not alone are these high values used for bolts having 
all end bearing against the timber, but they are also used 
when the bolts have partial or entire bearing across 
the fibers of the timber. A common example of a 
connection in which the bolts bear across the fibers is 
that of an all-timber truss, where the web members con- 
sist, say, of 2-in. plank bolted to the chords. In such a 
case strict adherence to the method of designing the bolts 
as pins, with due allowance for bearing across the fibers, 
results in bolts of abnormal size, and the engineer is 
criticized for extravagance. 

The rules given by text-books vary over a large range. 
As concerns designing bolts as rivets, Kidder (“Archi- 
tects’ and Builders’ Pocket Book”) disregards bending 
where the pieces joined are not more than 2 in. thick. 
W. J. Douglas (in Merriman’s “American Civil Engi- 
neers’ Pocket Book”) disregards bending where the pieces 
are less than 3 in. thick. For computing bending in bolts. 
the rules given are as follows: 
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Considering a butt joint of two sticks 2L thick, spliced 
on each side by a pad L thick, through-bolted, the joint 
carrying a load 2P, of which half goes through each pad: 
Kidder gives the bending movement in the bolts as 4PL; 
Jacoby (“Structural Details’) gives it as 4QPL, on the 
assumption of uniform pressure on the bolt; Howe 
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formula as 
W. J. Douglas uses the same formula as Kidder; 
Thayer (“Structural Design,” Vol. I) recommends as- 
suming uniform bolt pressure on such a length of bolt 
that the resulting bending in the bolt will just equal the 
flexural or shearing strength of the bolt. Not only the 
formulas but also the stresses used by these several 
authors differ. 


(“Treatise on Wood Trusses”) uses the same 
Jacoby : 


Table 1 gives the working strengths of the joints as 
determined by the methods of Jacoby, Howe, Kidder, 
Merriman and Thayer, together with results deduced 
from the new tests. In the case of all the authorities the 
lowest and highest values are shown—that is, the values 
for joints with 2-in. and 2%y-in. splice pads and those 
with 6-in. splice pads. This table emphasizes the wide 
variation in the prescribed practice of designing bolts. 

The author maintains that the high values as given for 
joints with the thin plates, when based on the supposition 
of friction, cannot be sustained, as shrinkage of the 
timber will soon destroy the effect of friction. 


Jownts Testep AFTER LOOSENING NUTS 


Fig. 2 shows details of the joints tested. All had three 
bolts; 20 had the bolts bearing against the ends of the 
fibers, while 4 had the bolts bearing against the sides of 
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the fibers of the main timber. The washers throughoy: 
were standard cut pressed-steel washers. | 

All joints were tested in compression. Before com 
mencing the tests all nuts were loosened so that frictic: 
should not play a part in the results. This was to appro 
imate the condition of a joint after shrinkage has take 
place—a condition which actually exists in the majorit 
of cases. An initial load of 1,000 Ib. was first put on thi 
joint, and the autograph set at 1,000 lb. load and zer 
deflection. 

As to the propriety of loosening the nuts in the test 
specimens: The test conditions were considerably simp; 
fied by eliminating the influence of the washers : the action 
of the bolts was thus limited to bearing and bending, ani 
a rational analysis of the results was made possible. 
But the practical side of the matter is even more im- 
portant. Even with washers tight it is not probable that 
friction plays a very important part in the action of a 
bolted joint as ordinarily framed, The washers are usu 
ally of such a small size that when the nuts are tightened 
the washers sink into the timber instead of pulling tli 
pieces of timber together. However, if comparatively, 
large washers are used, considerable friction will cer- 
tainly exist. 

In addition, and much more important, the washers will 
exert a restraining moment on the bolt, tending to pro 
duce the condition in the bolt of a restrained beam, and 
the larger the washer the more effective is its action. 
However, unless the washers are at all times tightly drawn 
against the wood this action will not exist. Thus, if any 
appreciable shrinkage takes place, the washers will not 
bear tightly, and the bolt will deflect before the washer 
takes up. 

In other words, the strengthening effect of the 
washers is not available at the working values of the joint 
where shrinkage can take place. And with green timber 
it does not take the sun long to shrink the timber, even in 
temporary construction, as contractors’ falsework. 

In joints 2 to 6 and 10 to 16 inclusive the slip of the 
side pieces over the center piece was measured by gradu 
ated cards tacked on the two lines of division of one fac 
only. In joints 18 to 28 inclusive the slip was measured 
by means of two threads stretched across each face and 
passing over two graduated cards, one on the center o! 
each exposed face of the center block. 

The load-slip curves made by the pencil of the auto- 
graph show, in all cases but one, more deflection than 
those plotted from the direct readings. This is due to 
the fact that the autograph measures the total movement 
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TABLE 1. COMPARISON OF STRENGTH OF T 
_ 2-In. Side Timbers ~ — 
4-In. Center Timbers 
Authority 3-{ In. B 3-j] In. B 3-j In. B 3-1 In. B 3-3 In. B 
Merriman® (W. J. 

Douglas) ..... 9,000 10,800 12,600 14,400 12,937 
HOWE «+ <u vacoss 1,793 3,100 4,920 7,350 1,248 
AEs <8 wee wees 10,125 12,144 14,196 16,200 2,590 
ThayetO... score. 3,330 4,800 6,540 8,850 3,330 
Jacoby . 1,620 2,740 4,400 6,615 1,295 
Test curves**........ 4,250 5,000 4/250 
Test curvesTT.. 5,500 6,500 > 500 
Formula 3,171}t 4,350Tf 5,700tt 7,380tt 3,.747tt 
Proposed working 

values... 4,800 5,250 6,150 7,050 


* Bearing pressure 1,200 Ib. per sq.in., stress in bolts 22,500 lb. per sq.in 
e 1,350 Ib. per sq.in., stress in bolts 22,500 lb. per sq.in 
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§ Bearing pressure 1,250 lb per sq.in., stress in bolts 16,000 Ib. per sq in 
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EST JOINTS AT SAFE WORKING STRESSES 
2j-In. Side Timbers 6-In. Side Timbers 
5j-In. Center Timbers 2-In. Center Timbers 
3-j In. B 3-j In. B 3-1 In. B 3-§ In. B 3-} In. B 3-j] In. B” 3-1 In. P 
15,675 18,112 20,700 1,080 1.860 2,960 4.410 
2,160 3,420 5,110 598 1,030 1,640 2,450 
4,460 7,100 10,600 1,080 1,860 2,960 4.410 
4,800 6,540 8.850 3,330 4,800 6,440 8,850 
2,230 3,555 5,300 540 930 1,480 2,205 
5,000 4,250 5,000 6,750 9,500 
6,500 5,500 6,500 9,000 12,500 
4,920tf 6,255ft 7,890Tf 4,388 6,300 8,550 11,115 
4,350 6,300 8,550 11,115 
+ Bearing pressure 650 Ib. per sq.in., stress in bolts 25,000 Ib. per sq.in t Bearing 


Bearing pre 


». per sq.in., stress in bolts 22,500 Ib. per sq.in ** Values = } loads when 3 = 0.0625 in. TT Values = loads when 3 = 0.025 in tt Values for M 
Pl, where R varies from } to 4 
: . . : mS 27\1 P 
Values of t, for S = 16,000 Ib. per sq.in., B = 1,300 Ib. per sq.in., by formula t = d mon) are:d = fin.,t = 3.6in., joint strength = 4,388 Ib.; d = } in., 
1.3 in., joint strength = 6,289 lb.; d = j in, t = 5.0 in, joint strength = 8,531 1b.;d = 1in.,t = 5.7 in, joint strength = 11,115 lb. 


of the head of the testing machine, and its curve includes 
crushing of the timber. All the timbers were cut off 
by a circular saw and the ends left unfinished, so that 
an initial deflection resulted from crushing of the softer 


ny 


T If 
I] 


adly out, they were shimmed with cards or thin metal 


he ends of all joints were not exactly square. 


1 
In all cases they came to full bearing upon the 
application of a few thousand pounds of load. 


plates, 


The instructions issued to the carpenters framing the 
joints were to make a good workmanlike job, all cuts to be 
true and square and all bolts to be a driving fit. In the 
tests of joints 21 and 25 the deflections indicated the bolts 
were not a driving fit. Consequently, two additional 
joints were made and tested. Since the large initial 
deflection noted in the previous joints did not materialize, 
this result justified the conclusion of loose bolts in the 
riginal joints. 


Discussion oF TESTS 


Table 2 gives a summary of the principal figures ob- 
tained in the tests. The curves of the test results show a 
more or less definite break at a load approximately one- 
third the ultimate strength. Specimen curves are given 
in Fig. 3. Not all of the joints were tested to failure, the 
idea being to carry the test well past the break in the 
curve. By the aid of the autograph this point could be 
determined as the test proceeded. 
TABLE 2 


In some of the joints 
SUMMARY OF TEST. RESULTS 


1915 TESTS 


ON BOLTED JOINTS, 





Number 





and Thickness of Load at Load at 
Size of Side Center Apparent Slip of Final Final 

Joint Bolts Pes., Piece, Yield Pt. ¥ In.,  Load*® Slip, 

No. No In. In In Lb Lb Lb In Remarks 
1 3 ; 2 4 1 ’ 42,000 2.00 Noslips 
2 3 ; 2 4 16,000 6,500 41,000 1.85 Measured 
3 3 } 2 4 12,500 7,000 45,000 1.95 
1 3 3 2? 5} (11,000 8,000 1.15 
5 3 5 2 4 13,000 5,000 1.68 
6 3 : 2j 6 10,000 6,500 ) 64 

10 3 2 4 Ss 15,000 6,000 1.39 

‘11 3 3 23 6 11,000 7,500 0.73 Ultimate 

12 3 2 4 s 14,000 10,500 0.53 

13 3 ; 4 8 15,000 10,500 ; 0.52 Ultimate 
4 3 ; 3} 8 13,000 7,000 27,000 0.72 
15 3 ‘ 3} 8 13,000 6,500 20,000 0.47 
t 3 : 34 8 15,000 4,000 28,000 0.58 
IS 3 ; 6 12 13,000 7,000 60,000 1.64 
19 3 i 6 12 14,000 7,500 30,000 0.83 
20 3 4 6 12 15,000 9,500 46,000 1.64 

21 3 i 6 12 18,000 3,500 63,000 1.78 

22 3 1 6 12 26,000 20,000 70,000 1.53 

23 3 1 6 12 27,000 16,500 75,000 1.78 

24 3 ] 6 12 16,000 10,500 45,000 1.2% 

2 3 i 6 12 23,000 2,000 60,000 1.46 

‘26 3 ; 2} 6 15,000 8,000 34,000 0.63 Ultimate 

27 3 { 5i 12 22,000 12,500 60,000 1.5 

28 3 53 12 21,000 13,500 60,000 1.26 


' No slips except the final made on Joint No. 1. 
In Joints 1 to 16 direct readings were made on one side of joint only, and 
ly direct-reading curves do not indicate true slips of joints. In these joints 
s a large difference between direct-reading curves and autographic curves. 
e final loads are not necessarily ultimate loads. 
* bolts bearing across the fibers of the center timber. 
Large initial deflection, probably due to loose fit of the bolts in the timber. 
The average slip of the joints at the loads under the heading ‘Load at 
\pparent Yield Point” was 0.12 in. Using the formula developed in the text, the 
unit ‘exural stress in the bolts for this load is approximately 35,000 Ib. per sq.in. 


this break is very marked, and the portion of the curve 
below is practically a straight line. 

The load at this break was, for most joints, taken a 
the “apparent yield point” of Table 2. 
had no well-defined break, the J. B. Johnson method ot 
finding a point having 50% greater value of deformation 
than the initial was employed to find the apparent elastic 
limit. 


Where a curv 


That practical use may be made of the results of the 
tests, it at once becomes Imperative to determine what 
point on the curves sha!] be considered the critical point 
—that is, the critical load on which to base the factor of 
safety and the working load. In this respect the ultimate 
load the joint will carry is of small moment, since th 
The at first appreciable slip 
might be taken as the critical point and the working load 
based on this value. 


slip is so great. loads 
This would be on the safe side, but 
It seems extravagant to use a working load of only one 
tenth the ultimate strength. 

In the case of nailed joints it has been found that the 
elastic limit of the joint corresponds to a slip of about 
Lin. or § 


JG or °/,, in., and the working loads are taken at one- 
third to three-fifths of the loads corresponding to this 
slip.t. Would it not be reasonable then to establish in the 


'Three sets of tests on the strength of nailed joints when 
subjected to lateral forces are on record. The first set was 
made by Walker and Cross in 1897 at the University of Minne- 


sota. The results are published in the “Journal” of the Asso- 
ciation of Engineering Societies, Vol. 19, December, 1897, by 
A. W. Muenster. The second set was made by Darrow and 


suchanan at Purdue University in 1898-99 and presented to the 
Indiana Engineering Society by Prof. W. K. Hatt, being pub 


lished in the 1900 “Proceedings” of that society. An abstract 
and review of both these sets of tests are given in Jacoby’s 
“Structural Details.” The third series of sets was made in 
1907 by Morgan and Marish at the lowa State College, and 
the results were recorded by M. I. Evinger in Bulletin 

Vol. IV, of the engineering experiment station of the Iowa 
State College, under the title of “Holding Power of Nails in 


Single Shear.” 

From these tests it was found that the elastic limit of the 
joints corresponded to a slip of about ,, in. The first and 
second series of tests showed this elastic limit to be at a load 
approximately 16 times the penny designation of the nail, or 
E.L. 16 Db. The load at the elastic limit of the joints in 
the tests of Darrow and Buchanan was found to be approxi- 
mately 29 D, or almost twice that of the other two tests. 


Professor Hatt recommends a working load of about 3 
the ultimate, or 4 the elastic limit, W.L. = 9.5 D, while Mr 
Muenster advocates a working value of 60% of the elastic 


limit. 

The foregoing tests comprise joints of white pine, spruce, 
yellow pine and oak. It was found that while the different 
timbers give varying results, in accordance with their different 
strengths to resist compression against the ends of the fibers, 
the variation is not in direct proportion to these values. It 
was also found that changing the direction of the cleats in the 
joints so that the bearing of the nails was across the fibers 
upparently made no difference in the strength of the joint 

The author has studied the discussions and records of the 
tests on nailed joints as given in detail in the original papers, 
and is convinced of the truth of the following conjectures: 

1. The erratic load-deflection curves are largely the result 
of the rough methods used in determining the slips, the true 
average slip of the joint apparently not having been found 

2. The lack of agreement between the ratio of the 
strengths of two similar joints of different timbers and the 
ratio of the unit compression strengths of the respective tim- 
bers was to have been expected, since the resistance of tim- 
ber to the pressure of a metal cylinder in a tight-fitting hole 
is not the same as where such pressure is applied on a flat 
surface, 
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case of the bolted joints a working load of 50% of the 
load corresponding to a slip of 44g in., or possibly a work- 
ing load corresponding to a slip of 0.03 in.? 

In order to study the tests more fully several of the 
joints were cut open (Fig. 1 reproduces four of them). 
ANNI r eee 
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FIG. 4. DIAGRAM OF BOLT PRESSURES AND MOMENTS 


These joints exhibit some exceedingly interesting fea- 
tures. It is evident that the bolts acted as restrained 
beams with reflex bending, the two points of contratlexure 
being on the contact surfaces of the main timber and side 
pieces. This condition of restraint was furnished in two 
ways—first, by the distribution of loading and, second, by 
the action of the washers. 

From a study of the condition of the bolts after bend- 
ing, the following theory of the distribution of load on 
the bolts is proposed : 

Let 

S = Maximum allowable flexural stress in the bolt; 

B= Maximum allowable bearing stress against the 
ends of fibers of timber ; 

d = Width of timber and splice pads; 

2¢ = Thickness of main timber; 

a,b, B', P,, P, as shown. 

It will be assumed that the distribution of load on the 
bolt, as shown in Fig. 4, is triangular, concentrated near 
the contact surfaces and of arrangement as to 
produce the condition of a restrained beam with point of 
In order to con- 


Vo B, 


such 


contraflexure at each contact surface. 

form to these conditions, 6 must equal 2a; then B’ = 

PT CTE er Prete 
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The distribution of bending moment will be as shown. 
there being two equal maximum moments, of amount 
M = */,, Pt, where t = a + b, and of course ¢ must by 
not greater than /. 

Under the assumption that beyond a certain minimum 
value of t, or thickness of side piece, the strength of th 
joint is independent of the length of bolt required, it is 
possible to find the length ¢ such that the moment result- 
ing from the load on this length of bolt will just equal 
the flexural strength of the bolt. 

With the safe stresses for flexure of bolts and bearing 
for the timber, the strength of the bolts is easily deter- 
mined ; and for all thicknesses of side pieces in excess of 
the limiting value ¢ the strength will be constant. For 
thicknesses of side pieces under ¢ the safe strength of th 
bolts will be a question of bearing against the timber 
(assuming the pressure distribution to remain constant) 
with a resultant decrease in the strength of the joint. The 
results of the tests do not bear out this assumption. It 
is believed that in joints where the thickness of side tim 
bers is less than the limiting value t, the pressure-distri- 
bution diagram, while holding to the general triangular 
shape, changes in its relative dimensions a and 6, within 
the limits where a = 0 anda = 14. Further, it is held 
that the ratio of a to / is always such that the resulting 





ACROSS FIBRES 


AGAINST ENDS OF FIBRES 


FIG. 6. DETAILS OF BOLT-BEARING TEST PIECES 


bending moment on the bolt bears the same relation to thie 
capacity of the bolt in bending as the maximum intensity 
of pressure on the timber bears to the resistance of the 
timber in bearing. 

Following out these assumptions, the strengths of the 
test joints with 2-in., 2%-in. and 6-in. side timbers hav 
been calculated, using 16,000 }b. per sq.in. as the flexural 
stress in the bolts and 1,300 Ib. per sq.in. as the limiting 
pressure on the timber. The results are entered in item 8 
of Table 1, and are seen to coincide approximately with 
the values taken from the test curves as shown in item 6. 

A careful study of the different curves has led to the 
conclusion that for all the test joints having the same 
diameter of bolts—except joints 11, 12, 13 and 26, in 
which the bolts bear across the fibers of the center timber 
—the load-slip curve is practically a constant. Expressed 
in another way: For the limits of the tests the strength of 
the joints with 5¢-in. and 34-in. bolts is nearly independ- 
ent of the thickness of timber. 

Fig. 5 shows curves representing the relation between 
deformation and stress for each size of bolt. 

SipE-Bearing Jornts As Strona as Enp-BEARING 

For those joints where the bolts have bearing across 
the grain of the center timber (joints 11, 12, 13 and 26) 
the stress-deformation curves appear to coincide with 
those for end-bearing joints up to loads of about 30,000 
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Ib.. or 5,000 Ib. per bolt. For working loads, therefore, the 
stance of these joints i 
¢ all end bearing. 


apparently as great as those 


fhe author has been unable to find any treatment of 
subject of the pressure of a bolt against the fibers and 
oss the fibers of timber which would explain the rela- 
y large strength of the test joints having cross-bear- 

» on the timber. 

Where a cylindrical pin bears across the fibers of timber 
na closely fitting hole, as occurs in the case of a bolt with 
, driving fit, it is unquestionably true that the various 
lifferential surfaces of the timber along the perimeter of 
the hole exert pressures against the pin and that these 
pressures bear some relation to the safe compressive resist- 
of timber surfaces inclined to the direction of the 
Consequently, the total pressure exerted by the 
timber on the pin may be taken at a value greater than 
that obtained by multiplying the diametral section of the 
pin by the safe compressive strength of the timber in 


mce 


cross-bearing. 

A tentative theoretical consideration of this problem 
leads the author to believe that the unit stress for the 
average pressure on the diametral section of the pin, in 
side bearing, may be taken as high as 800 Ib. per sq.in. 
Similarly, for bearing against the ends of the fibers of 
the timber a diametral pressure of 1,300 Ib. is allowable, 
if the ordinary end-bearing and side-bearing strengths 
of timber (on plane surfaces) are 1,800 and 300 lb. re- 
The formula derived is p 24S’ + 4 8", 
where S’ and S” are the ordinary bearing strengths and 


Sper tively. 


p is the allowable pressure of a pin in the direction of 8’. 


Tests OF Botts IN BEARING ON Woop 

In an effort to determine the relative resistance of bolts 
hearing against and across the fibers of timber a number 
of small blocks was made with half-holes and was tested 
each with a short piece of bolt having a tight fit in the 
hole, as per detail Fig. 6. 
disappointing. 


The results were somewhat 
While the stress-deformation curves for 
the two sizes of bolts bearing across the fibers are practi- 
cally constant, there is a wide variation in the curves for 
end bearing, although the ultimate strengths are practi- 
cally the same. It should be stated that the blocks with 
the 114-in. bolts were much better specimens, both in 
respect to quality of timber and grade of workmanship, 
than those with the 34-in. holes, the latter having untrue 
end cuts. However, all uneven blocks were shimmed up, 
and it is not likely that the difference in strength shown 
was due altogether either to quality of timber or to work- 
manship (Fig. 7.) 

On the basis of a limiting joint-deformation of 0.03 in. 
the safe bearing pressures are seen to be, in the case of 
1!4-in. bolts, 2,000 Ib. per sq.in. along the grain and 
o25 lb. per sq.in. across the grain. For the 34-in. bolts 
the corresponding values are 1,500 Ib. and 900 Ib. per 
sq.in. 

CONCLUSIONS 


The author believes that the following conclusions and 
recommendations for working data, made from a careful 
study of the tests, are justifiable and reasonably conserva- 
tive, 

|. For bolts with driving fit in the timbers the strength 
of the joint is practically independent of the thickness of 


the side pieces, when this thickness exceeds the limiting 
valie “4” 
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joints up to the break in the curve is pract cally the same. 
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2. While the ultimate strength of the 


bolts have cross-bearing in the main timber is far below 


joints whos: 


that of the all-end-bearing joints, the stiffness of suc! 
3. The safe loads for bolts in joints like those deseribe 


having all end per Table 3 


hearing, may be taken as 


These values correspond fairly well to one-half the loads 
for 7'y-in. slip. These working loads are consistent with 
the results of tests on nailed joints. 

4. For the allowable pin pressure it is proposed that 
for Douglas fir and similiar timbers 800 Ib. per sq.in. 
be used for cross-bearing and 1,300 |b. per sq.in. for end 
bearing. 

5. For connections in which the bolts are in single shear 
only, as in the case of two timbers bolted together, it is 
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TESTS 


recommended that the value of the bolts be taken at one 
half the values given in Table 3. 

6. For connections in which the bolts bear across the 
fibers of the timber, it is recommended that the values of 


TABLE 3. WORKING STRENGTH OF ONE BOLT IN TIMBER JOINT 


(BOLT IN DOUBLE SHEAR) 
For Joints Similar to Test Joints, with Bolts Bearing Against End of Grain 


Thickness of Side Pieces and 
One-Half Thickness of Center Timber 


Size of Bolt, In. 2 In 3 In 4 In. 6 In. 
5 1,057 1,275 1,460 1,460 
3 1,450 1,665 1,980 2,100 
‘ 1,900 2,130 2,450 2,850 
1 2,460 2,664 2,960 3,705 
These values are for double shear. For single shear take one-half the tabular 


values. 
the bolts be taken at six-tenths the values given for all 
end bearing. 

%. The working values recommended are for Douglas 
fir. For other timbers these values are to be multiplied 
by the factors following: 






Long-leaf yellow 1.05 
We meee POMS accccsccsecces -78 
Norway pine .65 
WRIite GBR .cscce .78 


8. All working values herein given are for timber in 
a dry condition, as for use in the interior of buildings. 


Purchase of the Garbage-Reduction Works of the Genesee 
Reduction Co. is proposed by the City of Rochester, N. Y., the 
plant to be taken over on Jan. 1, 1917. The price would be 
fixed by a commission of three, chosen in the usual manner. 
Herbert W. Pierce is commissioner of public works and Edwin 
A. Fisher is consulting city engineer. 
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Eleven Worthy Volumes 


The International Engineering Congress held last Sep- 
tember at San Francisco was made possible through a 
guarantee fund provided by five great national engineer- 
ing societies. Although the international feature was 
unfortunately curtailed, the congress was a success, as is 
attested by the high character of the eleven volumes of 
“Transactions” now published. These volumes are being 
distributed to advance subscribers, and only a few copies 
may be had by anyone else. In fact, Vol. LI, “Municipal 
Engineering,” and Vol. V, on “The Materials of Engi- 
neering Construction,” are already out of print, while 
of Vol. IV, “Railways and Railway Engineering,” and 
Vol. VIII, “Mining Engineering,” ouly ten copies each 
remain. Of Vol. I, “Waterways and Irrigation,” how- 
ever, Which was without doubt one of the most valuable 
and important sections of the congress, about 90 copies 
are still available. (Address International Engineering 
Congress, Foxcroft Building, San Francisco, Cal.; $5 
per volume in paper, or $5.50 in cloth.) 

It is only giving credit where credit is due to say 
that the success of the Engineering Congress and the 
value of its “Transactions” as a contribution to technical 
literature are the result, first of all, of the untiring en- 
ergy of San Francisco engineers, who bore the prime 
responsibility. To Prof. W. F. Durand, Chairman of the 
congress, and W. A. Cattell, Secretary and Treasurer, 
the thanks of the profession are certainly due for the 
eflicient manner in which they have carried out their 
tasks, 
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New Ideas in Teaching Text on 
Elementary Hydraulics 
Reviewep By Roperr E. Horron* 
HYDRAULICS—By R. L. Daugherty, Assistant Professor of 

livdraulics, Sibley College, Cornell University. New 


York McGraw-Hill Book Co. Cloth; 6x9 in.; pp. xiv + 
267; 243 illustrations. $2.50 net. 
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This work is intended primarily as a textbook for use 
In engineering schools, where the time that may be de- 
voted to hydraulics proper, aside from its applications, is 
rather limited. The subject matter has accordingly been 
thoroughly generalized. Few working data are given. 
Those which do appear in the book include coefficients for 
orifices of certain forms, coefficients of roughness and 
values of C in Kutter’s formula. These are evidently in- 
tended as a basis for the solution of illustrative examples, 
The book wisely was not intended to be a working treatise 
for engineers, for in fact it is becoming increasingly 
difficult to incorporate in one book both a good practical 
treatise and a satisfactory teaching text. However, the 
simplicity and clearness of the author's statements of es- 
sential facts and principles of hydraulics are such that 
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the book might well be read by many practicing engineer- 
who have more or less hydraulic work to do, but hav 
not specialized in this subject. 

Many short demonstrations involving simple methods 
in integral caleulus are given, but aside from these thy 
text could all be readily understood by a student of high 
school grade. It is not to be expected that such a course 
would prepare the student for active practical work; 
rather it should serve to pave the way for more advanced 
courses In special subjects. At the same time the author 
seems happily to have included a number of matters that 
the beginner in hydraulics needs to know early in his 
studies, but which are seldom explained even in more 
complete treatises. 

Piezometers and differential gages are clearly and sim 
ply deseribed. Pressure on curved surfaces—a_ subject 
often slighted in textbooks because it does not lend itself 
readily to elegance of mathematical treatment—is simply 
and quite fully treated. 

The utility and limitations of the Kutter formula are 
well covered in a manner that rings true to the working 
engineer. There are many such practical subjects in 
hydraulics which for one reason or another get scant 
treatment in most engineering courses. When the grad- 
uate snubs up against one of these subjects in practice, 
he is likely to feel that there has been a serious gap some- 
where in his training. This little book seems to go as 
far toward bridging these chasms as an elementary text 
can. 

The author starts out with the dictum that students 
should get a better grasp on hydraulic phenomena as 
physical processes than they ordinarily obtain. In this 
the reviewer fully concurs. Unfortunately the physics of 
hydraulic phenomena, in the broader sense, seem to be- 
long to the more advanced rather than to the elementary 
aspect of the subject. The beginner cannot be expected 
to grasp the physical intricacies of fluid friction, for 
example, as set forth by De Villamil. The book begins 
with a table of notation, which will add greatly to it 
value to the student after his course is finished, since he 
may pick up the text at almost any point and read it 
intelligently without searching for the meaning of sym 
bols. 

There are many halftone illustrations of hydraulic 
works, probably intended to convey to the student an 
impression of the practical and physical meaning of the 
subjects treated. This object would probably be better 
attained by the use of lantern slides in the lecture room. 
To the reviewer the pictures seem rather out of place. 
First, they afford an excuse—too often sought—for 
dilettante discussion among students in lieu of hard 
study ; second, students should not need pleasing pictorial 
bait to induce them to study. 

The descriptive chapters in relation to turbines and 
centrifugal pumps are popular in form and expression, 
capable of being readily understood by anyone. Some of 
the statements are, however, somewhat incomplete and a 
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‘le unsatisfactory. For example, the reasons for the 
.. of the simple inward-flow Francis-type turbine in 
me cases and inward-, downward- and outward-flow run- 

s in other cases are not adequately set forth. The 

ithor virtually repeats a statement from his earlier 

‘Hydraulic Turbines,” that “modern inward-flow turbines 

commonly known as Francis turbines in honor of 

James B. Francis, who built the first successful one in 

1849.” 

Inasmuch as there has been considerable dispute re- 
carding the relative merits and efficiencies of turbines of 
European and American designs, it would appear desira- 
ble that the facts regarding the development of the so- 
called Francis-type turbine should have been set forth 
somewhat more fully. In the first place, the inward-flow 
turbine in a commercially successful and fairly efficient 
form was invented and patented by Samuel B. Howd, of 
Geneva, N. Y. James B. Francis, as clearly set forth 
book, “Lowell Hydraulic Experiments,” pages 
61-62, credits Howd with the invention of the “center 
vent” waterwheel and adds: 


in his 


In the design of the Boott wheel, the author has so modified 
the form and arrangement of the whole as to produce a 
essentially different from the Howd wheel as above 
described, although it may possibly be technically covered by 
the patent for that wheel. 


So far as the reviewer knows, the term “Francis tur- 
bine” was first applied to what are more properly known 
in Europe as “mixed-flow turbines.” Such wheels had 
been imported to France and Germany from America; 
and the Germans had learned the trick of modifying by 
calculation the design of the wheels so as to produce 
variation in speed and power, results which had in gen- 
eral only been obtained in this country by practical ex- 
periments. The wheel, which came to be known abroad 
as the Francis turbine, bore much less resemblance to 
the wheel made by Francis than did the Howd turbine. 
It was a pretty close copy of a design made by John B. 
McCormick. 

Later, when the demand arose for specially designed 
turbines for use in America, European designers were 
generally called upon, there being no turbine designers 
then in this country. Their early designs for mixed-flow 
turbines consisted here, as abroad, in modification of 
methods of calculation of a fundamental form of runner, 
which was developed not by calculation at all, but purely 
by experiment; and since the turbine runners in this way 
had been misnamed Francis runners abroad, the mis- 
nomer was brought back to America. 

Of course it is not to be expected in so brief a text that 
all such matters of detail will be fully entered into. How- 
ever, the object of a textbook, it seems to be the reviewer, 
is that the student shall have a means of acquiring the 
spirit as well as the letter of the science, and this often 
involves somewhat more careful phraseology than seems 
to have been utilized in some of the more descriptive 
portions of this book. The author’s plan is good, and it 
is to be hoped these few defects of execution will in 
another edition be carefully removed to perfect the work. 
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Watson’s Concrete Bridges 


GENERAL SPECIFICATIONS FOR CONCRETE BRIDGES— 
By Wilbur J. Watson, M. Am. Soc. C. E. Third Edition. 
New York: McGraw-Hill Book Co. Paper; 8x11 in.; pp. 70; 
illustrated. $1 net. 


The third edition of Wilbur J. Watson’s “General 
Specifications for Concrete Bridges” brings that work 


wheel 
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up to January, 1916, It coneludes some radical changes 
in the requirements, particularly as regards the 


quality 
of materials. 


Sections on surface finish and waterproof 
ing have been completely rewritten. 


oan 
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Principles of Depreciation 
PRINCIPLES OF DEPRECIATION—By Earl A. Saliers, Ph. D.. 
Instructor in Accounting and Investments, Yale Univer 
sity. New York: Ronald Press Co. 6x9 in.; pp. 200; 
illustrated. $2.50 postpaid. 


Cloth 

The many engineers in this country who have valua- 
tion work on their hands will find much to interest and 
enlighten them in Dr. Saliers’ little treatise. Its value 
to them, first, will be its insistence on a sharp distine- 
tion between capital and revenue—matters of economics 
and accounting in which the engineer’s training is lim- 
ited, 
it will give with some of the existing methods of finding 
depreciation, besides the familiar straight-line and sink- 
ing-fund schemes. 


Its second value will be the closer acquaintance 


The work starts out with a description of the use of 
capital in industrial plants and of the sacrifice of invest 
ment by wear and obsolescence. The general discussion is 
visualized by application to a hydro-electric plant. Then 
follows a description of the “plant ledger”’—a double- 
entry account-book showing additions to physical plant, 
retirals and wastage from depreciation. After this is a 
further accounting phase of the general subject—a dis- 
cussion of “funds” and “reserves,” the distinction between 
which too few enzineers seem to carry. A short chapter 
treats “depreciation and efficiency” relations, but mean- 
ing “effectiveness” rather than the engineer’s “efficiency.” 
This ends Part I, on theory. 

The rest of the book is called “Part II1—Practical 
Applications,” though to the engineer it is all theory, the 
difference being in regard to extent of detail. This part 
opens up with a very good story of the growth of de- 
preciation accounting in utility and general industrial 
accounting—in the one case as stimulated by commis- 
sion regulation and in the other by the Federal income- 
tax act. Finally, there are chapters showing various 
schemes for computing depreciation—straight-line, re- 
ducing-balance, sinking-fund, annuity, equal-annual-pay- 
ment, unit cost, inspection. The mathematical formulas 
going with certain of these are worked out in consider- 
able detail. 

The book has obvious merit to a high degree, and 
it is no detraction to state, as should be said, that the 
text does not go deep enough for immediate practical 
engineering utilization. Perhaps that is inherently im- 
possible, but only a few steps more would have accom- 
plished it. For examples of shortcomings: There is 
not a satisfactory discussion for the engineer of the ulti- 
mate nature of the elements of depreciation—wear- or 
weather-deterioration, service-antiquation, efficiency- or 
output-obsolescence, etc. Yet these are matters which at 
times become very important in the scrutiny of dep 
ciation, value and rates. Further, there is no develop- 
ment of nomenclature to differentiate between deprecia- 
tion, the wasting of assets; “depreciation,” the wastage 
indemnity; and the several other special meanings that 
have become hitched to the term to make confusion con- 
founded. The educated searcher can find an indication 
that the author realizes the difference between sinking- 
fund handling of depreciation compensation and the idea 
of immediate direct repayment of lost assets; but the 
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uninstructed engineer will not be properly illuminated 
on this matter, which is assuming greater importance all 
the while. 

One of the most interesting parts of the work lies in 
the presentation of the “unit-cost” plan of computing de- 
preciation, This scheme attempts to take into account 
the effect of decreased efficiency and output in such a 
way that the unit cost of product is the same for the 
old as for the new machine. This scheme, however, 
neglects the factor of interest and thereby under-rates 
the value of the old machine. The author would have 
made a useful contribution had he extended (as since 
has been done) the equal-annual-payment plan to cover 
this most general case. 
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Urgent Irrigation Problems 


IRRIGATION IN THE UNITED STATES: A Discussion of Its 
Legal, Economic and Financial Aspects By Ray Palmer 
Teele, Irrigation Economist, Office of Public Roads and 
Rural Engineering, United States Department of Agricul- 
ture New York: D. Appleton & Co, Cloth; 5x8 in.; pp 
ix + 253 $1.50 net 

IRRIGATION MANAGEMENT: The Operation, Maintenance 
and Betterment of Works for Bringing Water to Agricul- 
tural Lands—-By Frederick Haynes Newell, Professor of 
Civil Engineering, University of Illinois; former Director, 
United States Reclamation Service. New York: D Apple- 
ton & Co, Cloth; 5x8 in.; pp. xi + 306; illustrated. $2 net 

Of the two books named above, the first reviews the 
history and status of irrigation in the United States and 
suggests possible means of putting irrigation on a sound 
economic basis, and the second book is primarily con- 
cerned with the management of going projects. 

At least half of Mr. Teele’s volume deals with irriga- 
tion investments and other financial questions, He con- 
cludes, broadly, that irrigation in the United States has 
thus far been an economic failure, whether under strictly 
private enterprise, local irrigation districts, the Carey Act 
or the United States Reclamation Service Act. Not- 
withstanding lack of returns on the heavy investments 
already made, a large increase of capital is needed. In 
short, the author says, the Federal Government, the states 
and districts, perhaps acting together, may have to finance 
the irrigation farmer for years before he can pay for land 
and water and put his land on a paying basis. Mr. Teele 
even goes so far as to suggest that the irrigator be “car- 
ried” by the equivalent of some form of general taxation 
for the sake of the good that will result to him, his 
locality, his state and the United States. Less radical 
measures are suggested, however, as capable of bringing 


some advance. 


Mr. Newoll’s “Irrigation Management” is the first com- 
prehensive attempt to compass that subject as it exists 
today. Although based largely on the author's extensive 
and intensive experience as Director of the United States 
Reclamation Service, the volume is sufficiently compre- 
hensive to serve as a guide to the management, of works 
small or large, under private, district, state or Federal 
ownership. Many of the historical, legal and economic 
phases of irrigation covered in Mr. Teele’s book are con- 
sidered by Mr. Newell also, but naturally from a different 
viewpoint. Other aspects of Mr. Newell’s many-sided 
subject are physical conditions, the human _ element, 
methods of applying water and of operation generally, 
schedules and records, finances, crops, cattle, markets 
and rural credit. 

The author makes clear that on the projects the irri- 
cation manager has as large and varied a task as the 
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manager of good-sized lighting or railway properti: 
The importance of the engineer and engineering servic 
are recognized without being idolized. Business abilit 
knowledge of men, tact—in short, all that goes to ma 
up the capable administrator—are given due weight. 

The volume cannot fail to make its impress on +] 
future of irrigation management: in America—and_ {i 
that matter on good management generally. It is fortu 
nate indeed that Mr. Newell gave the public the ben 
of his wide experience while it was fresh in his mind j: 
after leaving the Reclamation Service. 
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Railroad Valuation and Rates 

RAILROAD VALUATION AND RATES—By Mark Wymond 
Chicago (Rand-MecNally Building): Wymond & © Clark 
Cloth; 5x8 in.; pp. 339; illustrated. $1.50. 

Mr. Wymond has combined in this volume virtuall 
three books on railroad subjects none too intimately re 
lated—except that the persons interested in railway va! 
uation are pretty generally concerned in railway rates 
The volume well demonstrates the gulf between valuatio: 
and rates in railroad pra Lice, cost of service entering into 
rates only in a minor way compared with the use of this 
principle in other utility fields, 

The author evidently is largely in sympathy wit! 
railroad men in his views of finance, valuation and rat 
making. Therefore, this book may be taken as a stat 
ment of the railway position in these matters. Indeed 
it has been unofficially reported that the book is indorsed 
by the Railway Presidents Conference—the organization 
that is representing the railroads of the country in mat 
ters relating to the Interstate Commerce Commission's 
valuation program. 

While the book exhibits some of the idiosyncrasies that 
railroad men as a group possess in regard to matters of 
valuation and rates compared with other utility men, the 
volume will be welcomed for its candid and quiet state- 
ments. Evidently the author has endeavored to preserve 
a judicial and thoughtful presentation of his subject. 
The general discussions are enriched and exemplified by 
data apparently derived from the author’s many years of 
experience in railroad circles. 

He starts off with the history of steam railroading in 
this country and describes the early rates and financing. 
The next section is devoted to “Promotion.” In this 
appear such topics as the cost of delays before a railroad 
begins to pay, the cost of the early work, real estate, 
options, franchises, damages, ete. A third section is on 
“Construction-Reconstruction,” showing the cost of work 
on some of the earlier lines, the continual additions to 
first cost, the meager early earnings, and the necessity of 
eventual reconstruction of the roads to reduce operating 
expenses. Under “Capitalization” such matters are dis- 
cussed as stocks, bonds, state aid, railroad combinations, 
inter-company securities, holding companies, bond read- 
justments, reorganizations, commissions and discounts, 
ete. 

After these matters are dismissed, valuation proper is 
taken up. first by discussing the purpose of valuations in 
general and of the Interstate Commerce Commission’s val- 
uation in particular. Various suggestions are offered as 
to what the Interstate Commerce Commission should con- 
sider in such matters as original cost, cost of reproduction, 
overhead charges, engineering, contingencies, interest dur- 
ing construction, reproduction less depreciation, appreci- 
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, depreciation, obsolescence, inadequacy, unit prices, 
values, excess cost of acquiring land, intangible 
es, good-will, early deficit, development cost, etc. 
“Rates” the author presents a. “cost-of-service” 
iple but apparently means thereby only that the 
revenues should more than meet the total expenses. 
actual figures are introduced to show American 
cost experience. The effect of traffic and topography on 
res is described in connection with eost of service. Ter- 
al expense is discussed and the apportionment of 
various expenses between the several classes of traffic. 
When it comes to the actual detail scrutiny of rates to 
be found on American roads, the author shows the neces- 
of working more on the principle of value of service 
than cost, on account of the utter complexity of railway 
rate schedules and the infinite number of services insep- 
arably intermingled. The practice of the Interstate Com- 
merce Commission is shown typically by reference to par- 
ticular districts and by the discussion of such effects as 
water transportation, preservation of natural advantages, 
competition of lines, long-and-short-haul provisions, ete. 
There are some arguments that all readers may not 
accept. Among them are such debatable points as good- 
will (p. 199); it is held that even a shipper having no 


choice of roads has the option of going into his business 


] 
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or staying out of it, his decision being based on railway 
rates and services, so that there is an element of good-will 
in such traffic. 

Again, on pp. 209 and 211, the author upholds the 
contention of railroad men that all the component parts 
of a railroad may and do depreciate, but that the railroad 
cannot suffer depreciation. On p. 266 and following, the 
comparisons made with rates for electric current are 
weakened by attempting to show that the lower cost of 
all-day power over short-hour current is due to the value 
of the service. Value of service enters some electricity 
rates for commercial establishments, where competition 
with steam power has to be met, but in the majority of 
cases the cost of 24-hr. service is so much lower than the 
short-hour service that cost may be said to determine the 
rate. Again, on p. 269, in discussing value of service by 
the analogy of taxation, the author states that the owner 
of a $20,000 building on a 50-ft. front gets no more 
service for his taxes than the owner of a $3,000 building 
on the same frontage—obviously neglecting such funda- 
mental functions of tax-supported government as police 
and fire protection which are properly measured by the 
value of the investment protected. 

In making the unqualified statement (p. 260) that 
cost of service is a limiting factor in all rates below which 
no rate can go if it does not cover the actual out-of-pocket 
expense, the author seems to neglect branch lines that 
are operated at an appreciable loss in order that the 
profits may be secured on the main line. These last few 

iragraphs disclose the comparative triviality of the 
criticisms that can besmade—except as to the treatment of 
(epreciation already noted. 

R 
Some Elevator History 


ELEVATORS: A Practical Treatise on the Development and 
Design of Hand, Belt, Steam, Hydraulic and Electric Ele- 
vators—By John H. Jallings, Mechanical Engineer and 
Elevator Expert with Karstner & Hecht Co., Chicago. 
Chicago: American Technical Society. Cloth; 6x9 in.; pp. 
217; 172 illustrations. $1.50. 


In writing this book the author has taken pains to 
sent in considerable detail the history of American 
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elevators and he shows some interesting tvpes—like the 
steam lifts—now practically unused. The first part of 


the book confines itself to hand elevators. Then come 
belt-power machines and a chapter on worm gearing 
which has been important in the development of power 
lifts. A few pages are given up to steam types and the 
several hydraulic elevators. A final section presents th 


subject of electric hoisting and control equipment. 


Steel-Framed Mill Buildings 
REVIEWED BY CrypE T. Morris’ 
THE PRACTICAL DESIGN OF STEEL-FRAMED SHEDS—By 


Albert S. Spencer. New York: D. Van Nostrand Co 
6x10 in.; pp. xv 163; 13 folding plates. $3.50 net 


Cloth 


The preface states: 

The object of this book is that of providing for the student 
and the designer a guide te the practical ! 
framework and foundations The author has pre 
sumed of the reader an intimate knowledge of the theory of 
Structures and of practical designing. 


design of shed 


The theoretical treatment, as indicated in the preface, 
is very limited. There is a short discussion of wind 
pressures to be used in designing and of the various as 
sumptions made as to the degree of fixity existing at the 
tops and bases of the “side stanchions,” or columns, as 
they are known in America. 

Four types of “sheds” (mill buildings) are consid 
ered, divided according to the degree of fixity of th 
ends of the columns and the presence or 
“side stays” (knee braces). Standard tables of stresses 
and sizes are given for various spans and heights for 
three of these types, both for roofs covered with corru- 
gated sheets and for slate roofs. The pitch of the sheeted 
roofs is 2414° and of the slate roofs 30°. All of the 
trusses are of the Fink or the modified Fink type. At 
the end of the book a number of plates are given showing 
typical stress diagrams and standard methods of framing. 

Chapter VII, on “External Coverings,’ and Chapter 
VIII, on “Gutters, Pipes, Ventilation, Doors, Windows 
and Skylights,” give standard British practice in these 
matters. 

The book might be of value as aghandbook in the draft- 
ing rooms of structural companies in England, but will 
probably find a very limited use in this country, as the 
standards used do not fit American practice. 


absence of 
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A Book on Scaffolding 
SAFETY ENGINEERING APPLIED TO SCAFFOLDS—The 

Travelers Insurance Co., Hartford, Conn. Cloth; 6x9 in 

pp. vi + 354; 127 illustrations. $3. 

The first chapter of this book on a rarely discussed 
subject seeks to establish the reality of the scaffold 
hazard. Those who follow building construction will 
need only to read this chapter heading and turn to the 
next. Here scaffolds are considered generally—pole, 
outrigger, ladder, suspended, chimney stagings, and even 
falsework. Following this are a number of sections 
dealing exhaustively with the characteristics, special 
hazards and the good features of various designs of 
seaffolding. 

The masons’ horse is widely used in the construction 
of buildings, both on the inside and the outside of the 
wall, and it is a prolific source of accident. A scaffold 
consisting of horses and planks is a loose device that 
when built for high work is none too stable. Section 9 
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treats of this arrangement, giving a sketch of a well- 
designed horse. When horses are set tier upon tier it 
When 


this type of scaffolding reaches 6 or 8 tiers—a dangerous 


is advisable to brace the temporary structure. 


and ill-advised practice, by the way—it is recommended 
that every horse be nailed to the planks it supports and 
to those upon which it rests. 

“Structures Similar to Scaffolds” is the title of Section 
12. It touches upon such subjects as sidewalk protec- 
tion, material hoists, arch centers and other falsework. 

The section follawing carries the sober heading General 
Counsel, and men in the building trades who are re- 
sponsible for the safety of others would do well to at 
least endeavor to assimilate the advice 
offered Unquestionably every building superin- 
tendent should possess a copy of this eminently practical 
book, and in not a few cases it would be a downright 
economy for his company to purchase it and present it 
to him. 


some of wise 
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Valuation for Rate-Making 


REVIEWED BY LEONARD METCALF* 
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VALUE FOR RATE-MAKING—By Henry Floy, Fel 
EK. E., M. Am. Soc. C. E., Consulting Engineer. 
McGraw-Hill Book Co. Cloth; 6x9 in.; pp 
illustrated. $1 net. 

Only those familiar with the subject can have a just 
appreciation of the tremendous amount of labor which 
has entered into the writing of this book. It is clearly 
a composite work embodying, as the author frankly 
states in his preface, much matter originally prepared by 
him in technical papers upon “Valuation” 
and “Rating” and in assisting in the writing of legal 
briefs in public-utility cases covering a wide field. It 
is the work of an alert and studious mind wilich has 
had the benefit of broad practical experience and contact 
with the ablest lawyers and jurists in this 
country. The arrangement of the matter is logical, the 
discussion lucid, and the legal citations are apt and 
up to date. 

The author opens with an introduction covering a dis- 
cussion of the basis for rates, right or regulation, develop- 
ment of law and a quotation of the Federal Valuation 
Act. Chapter IT is given over to definitions. 

In Chapter III the fundamentals of valuation are 
admirably presented, particular attention being called to 
the unfairness and illegality of attempting to apply ex 
post facto rulings to utility regulation ; and to the general 
tendency to ignore the fact that newly organized utilities 
originated under present-day regulation cannot be treated 
the same as long-established utilities which have been 
created and operated without much restriction as to their 
profits and rate of return. The author recognizes the 
trend of public service commission rulings toward invest- 
ment cost as a fair measure of value and control, giving 
an assured return commensurate with the nature of the 
guarantee, though “such basis is not sanctioned by the 
United States Courts,” which have in a long line of 
decisions adhered to present value and a variable rate of 
return commensurate with the risks of the business. The 
discussion of the difference between the competitive and 
noncompetitive utility is well presented, and the popular 
agency theory is thoroughly exploded. The necessity for 


discussing 


some of 
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establishing rates for periods rather than annually, 
account of the impracticability of repeatedly raising a 
lowering the rates to closely follow the value of or ¢ 
investment in the property, is recognized by the auth 

Chapter IV, upon “Fair Value for Rate Making 
covers the general principles involved, discussion up 
the distinction between investment cost and_prese 
value, fair rate and an excellent presentation of 
necessity for recognizing and encouraging in some pract 
cal way efficiency in operation—perhaps the most difficu}; 
problem facing regulating bodies. The valuation of t! 
service is briefly touched upon, but no specific suggestions 
are made as to methods for its determination. A striking 
example of the failure of the regulating body to recognix 
the value of this most important element, as well as t! 
cost and effect of good organization, business acumen 
and efficiency in rendering service, is cited in the famil- 
iar Wells-Fargo decision of the California Railroad Con 
mission. 

In Chapter V the details of the cost of reproduction 
are intelligently discussed, though the subject of used 
and unused property or property to be included in tli 
rating base, was overlooked. 

Chapter VI covers Land, Paving and Water Rights. 
The discussion as to the latter is particularly timely. 
Though brief, it is significant. The author recognizes 
the growing importance of the doctrine of beneficial use 
and that history, in the proper treatment of water rights, 
is in the making. The picsent situation of the doctrine 
of State vs. Federal ownership and control of waters 
within its own bounds, now pending before the United 
States Supreme Court, is well outlined. 

Chapter VII follows with a good discussion upon 
Franchises, Working Capital and Bond Discounts. 

Chapter VIII, upon “Going Value,” is perhaps the 
best summing up of the subject which has yet appeared. 
The author’s analysis of Justice Day’s (United States 
Supreme Court) dicta upon “Going Value” in the 
Des Moines Gas Co. case is as convincing as it is fearless 
but courteous, and his analysis of the historie attempt 
of the New York Public Commission, First 
District, to practically exclude going value from the 
rating base is clear, cogent and significant. 

Chapter IX is devoted to the subject of “Deprecia- 


Service 


‘tion” and contains a forceful argument for a considera- 


tion of the property as an operating entity and not as an 
aggregation of detached and perishable structures. The 
essential difference between the problem of dealing with 
the property having structures, for the most part of very 
long life, as the gravity water-works, and those of com- 
paratively short life, as the railroad, might have been 
somewhat more clearly drawn, and the reader’s mind 
might have been better prepared for the subject had his 
attention been called at the outset to the basic difference 
in principle involved in the two theories of depreciation 
accounting—the first, on the “service basis,” in which 
depreciation is in general not taken care of until it has 
actually accrued; the second, the “condition theory,” in 
which the ultimate effect of depreciation is anticipated, 
consideration being given not only to the effect of wear 
and tear, but to the often greater effect of mere lapse 
of time, with resulting shortening of useful-life period 
of the property. 

The book is a most important and timely contribution 
to the subject of “Valuation for Rate-Making” and wil! 








1916 
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ind of marked service to engineers and lawyers, and 
rs having to do with such problems. 
(he untimely death of the author, recently noted in 
En vineering News, is a distinct loss to the profession. 


Occurrence and Use of Coal 


COAL: ITS ECONOMICAL AND SMOKELESS COMBUSTION- 
By James F. Cosgrove. Philadelphia, Penn. (357 West 
Duval St., Germantown): Technical-Book Publishing Co 
Cloth; 6x9 in.; pp. 273; 33 illustrations. $3 


\ir. Cosgrove has prepared a descriptive discussion of 


the geology and chemistry of coal, and of the physics and 
engineering of fuel combustion, in a plain and readable 
ion that ought to make the fundamental information 
readily available for businessmen, factory managers, civil 
engineers, contractors, and all others not specially trained 
in power generation processes. How comparatively small 
a volume is really essential . to treat adequately many im- 
portant engineering topics is thus again exemplified. 

The author first discusses the classification of coal ac- 
cording to its carbon and hydrogen contents. Then he 
gives a Classification with descriptive comment according 
to the more familiar grouping as bituminous, anthracite, 
semianthracite, semibituminous, coking, and noncoking, 
lignite, peat, etc. After this there is a further classifica- 
tion of coals for their use—domestic service, stationary 
heating and power plants, locomotive boilers, steamship 
service, smithing, coke making, 
burning and metallurgical 


gas making, cement 
After this is a 
chapter on composition, and then one on the effects of 
size, weathering, spontaneous combustion, ete. 

The clinkering of coal ash in its relations to the coal 
to be selected for various services forms one of the import- 
the book. After this, and the 
further discussion of combustion, etc., is taken up, there 


pre WeSSeS. 


ant sections of before 
isa section of some fifty pages on the geology of American 
oal fields. Noteworthy among the discussions in the re- 
maining part of the book are those on the purchase of 
coal taking into account heat value and impurities, and 

prevention of smoke; a useful appendix gives the 
inalyses of 319 American coals from scattered localities. 


* 


Theory of Cost of Service 
for Railway Rates 


RAILWAY MONOPOLY AND RATE REGULATION—By Kob- 
ert James McFall, Sometime Fellow in Economics in 
Columbia University and Instructor in Economics in the 
University of Minnesota. [Studies in History, Economics 
and Public Law,” edited by the Faculty of Political Sci- 
ence of Columbia University. Whole No. 164.] New York: 
Columbia University; Longmans, Green & Co. Paper; 6x10 
in.; pp. 223. 

Professor McFall has given here a careful exposition 
if the economic basis for the present-day principle of 
service cost applied to adjustment of railway rates. His 
fundamental thesis is not, as many would suppose, that 
detailed tariffs should follow closely the costs of partic- 
ular service, but that the rate system as a whole must be 
equal to the cost of service—including therein the “fair 
return on fair value.” He would adjust particular 
tariffs more or less in accordance with the ability of a 
ziven traffic to develop under certain rates, the starting 
point being the aggregate of closely assignable items. 

In the course of his argument the author shows that 
railway monopoly—the combination of control and 
uance—is a social advantage compared with unre- 
stricted competition. The evils pointed out are unneces- 
“iry maintenance of price and restriction of service. It 
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is urged that railroad regulation be aimed at securing 
the maximum rather than letting companies 
secure maximum possible profit, and at keeping rates 


service 
down as far as the desired service permits. Such an 
end the author believes is as mu h as eould be looked for 
with either yovernment ownership or unrestricted compe 
tition. 


Principles of Cost Accounting 
R. R. Porrer*® 


PRACTICE OF COST ACCOUNTING, For 
Manufacturers, Mechanical ! 


ReVIEWED BY 


PRINCIPLES AND 
Accountants 


Engineers, 


Teachers and Students—By Frederick H. Baugh. Balti- 
more (P. O. Box 682), Md.: The Author. Cloth; 6x9 in.; 
pp. xi + 194 $3. 


While the title page of this book describes it as being 
for accountants, engineers, teachers and students, it 
appears to be written quite decidedly from the stand- 
point of the accountant. find it rather 
a dry volume, unless indeed they should find themselves 
in a situation where 


Engineers will 


some definite knowledge of 


accounting was required, 


cost 
In such a case, since the book 
is very compact, it should prove useful to engineefs as a 
reference work. 

The author describes a system of cost accounting which, 
he states, calls for little if any addition to the books 
which a corporation should ordinarily possess. He shows 
a dozen or so forms for the analysis of costs, indicating 
the way in which the information can be usefully sum- 
marized. These forms are given chiefly in the last two 
chapters, which illustrate briefly the system explained by 
the author in its application to departmental cost keep- 
ing and process cost keeping respectively. 

Forms such as would be used for payroll analysis, 
production orders, requisitions, material transfers, ete., 
are purposely omitted. The author states that such forms 
are rarely of any practical value except to the business 
for which they were especially planned and that when 
one knows what data are needed the required forms are 
easily prepared. This policy certainly has the desirable 
The 


same general idea is followed in the text, where a little 


result of making the hook exceptionally concise. 


too great care is taken not to describe the accounting 
system for, or even to mention, any particular line of 
manufacture. This certainly does not» make the book 
any more interesting reading; and while it may for 
' excellent plan, it introduces an 
element of vagueness and necessitates more than ordinary 
effort at concentration on the part of the reader. 
& 


Hill’s Public Health Revised 


THE NEW PUBLIC HEALTH—By Hibbert Winslow Hill, Di- 
rector, Institute of Public Health, and Medical Officer of 
Health of London, Canada; Professor of Public Health, 
Western University. New York: The Macmillan Co. Cloth; 
5x8 in.; pp. 206. $1.25. 


some reasons be an 


Dr. Hill has revised and extended the valuable series 
of syndicated articles that he wrote some five years ago 
and that were subsequently published in book form, (No- 
ticed in Engineering News, Mar. 19, 1914.) The new 
publishers have greatly improved the typography and 
general makeup of the book. 

It seems hardly necessary to state in these columns 
that the new public health deals primarily with the in- 
fected and infective person and the earlest possible con- 


*Assistant 
Mich. 


Manager, Blood Bros. Machine Co. Allegan, 
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trol of discharges from him and leaves garbarge, ashes, 
plumbing and the like to others, all of which is clearly 
and forcibly explained by the author. The book con- 
tains many practical suggestions for health-protective 
work, 
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Electric Pole and Tower Lines 
POLE AND TOWER 


sion—By R. D. Coombs, M. 
McGraw-Hill Book Co. 
illustrations. 2.50 net. 
Mr. Coombs is known as an earnest advocate of depart- 
mentizing the work of a power company’s engineering 
staff to the extent that the electrical engineers should 
not design the transmission lines as structures, and he 
cannot be charged with trying to educate electrical men 
into that field of applied mechanics. But nevertheless 
his book will be particularly useful to the many electrical 
engineers who cannot have civil-engineering associates to 
work out these problems for them. Moreover, with the 
good fundamental education which every successful elec- 


LINES, for Electric Power Transmis- 
Am. Soc. C. E. New York: 
Cloth; 6x9 in.; pp. viii + 272; 162 


trical man must have had, there is no reason why a close 


approach to safe and economical transmission lines should 
not be promoted. But it will be necessary for such a 
man to have other books on structural design, for the 
author does not give an exposition of the general theory 
and practice of that subject. 

The book opens up with introductory notes, drawn 
from experience, on economic grade of construction, life 
of materials, necessary clearances, factors of safety, fields 
for various types of supports, ete. The details of design 
begin with a discussion of loading. The author would 
neglect accidental loads—like falling objects—and_ he 
would advocate a single ice and wind load as applicable 
generally the country over, modified up or down, no 
doubt, as judgment dictates for a few localities. A rea- 
sonable sleet load is taken as 1% in. of ice all around a 
wire; the suggested wind load is 13 Ib. per sq.ft. of 
projected area for flat surfaces and 8 Ib. for the projected 
area of wire and ice coat. 

In designing the wire and cable spans the parabolic 
formula is substituted for the true catenary, it being 
argued that the computed results are closer to actual 
than the actual stringing is to the designed. At this 
point in the book, tables and curves of wire and span 
data are inserted. 

There are very interesting and suggestive chapters on 
the design of wood-pole, steel-pole, steel-tower and rein- 
forced-concrete-pole lines. There is not presented in 
these sections, as already intimated, a complete procedure 
for design, but rather a chain of discourses on departures 
from ordinary structural designing—covering such top- 
ics as maximum stress and weakest sections in wood poles, 
flat and angle lacing for poles and towers, connections, 
wide-base structures, flexible frames, ete. A notable ad- 
dition is the tabulated data on about fifty wood- and 
ninety steel-supported lines. 

Summed up, the author’s recommendation seems to 
be to use combined ice and wind loads with very moderate 
broken-wire conditions. to avoid excessive 1/r values 
and thin sections, and to use rather low factors of safety. 
In fact, he specifically argues against high factors of 
safety designed to protect against the ignorance of the 
designer. 

There is a good chapter on foundations, although it 
might have been appreciably enriched by reprinting con- 
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structions shown a year ago in an extended topical disc: 
sion before the American Institute of Electrical Engineer 
Toward the end of the book are assembled a miscellaneo: 
selection of practical matters all of great importance an 
well presented—protective coatings, tie wires, proper i: 
sulator and pin types, arm braces, guys, anchors, erectic 
practices and costs, accident prevention, ete. A valual), 
feature is the large number of specifications inserted a: 
various parts of the text. 

i 
Electric Railway Practice 


ELECTRIC RAILWAY ENGINEERING—By C. Francis Hari 
ing, Fel. Am. Inst. E. E., Professor of Electrical Engineer 
ing, Director of Electrical Laboratories, and Dressel [) 
Ewing, M. Am. Inst. E. E., Assistant Professor of Ele 
trical Engineering, Purdue University. Second edition 
fully revised, enlarged and reset. New York: McGraw-Hil! 
Book Co. Cloth; 6x9 in.; pp. xv + 416; 190 illustrations 
$3 net. 

The appearance of the second edition of Professor 
Harding’s work on electric-railway engineering for ad- 
vanced students reminds teachers of the discussions on 
the appearance of the first edition as to whether the 
strictly theoretical and somewhat academic procedures 
should be exclusively presented to budding minds, or 
whether it might not be assumed that the students had 
been earlier acquainted with such procedures and could 
be introduced to various practical short cuts that were in 
common use, especially in preliminary work. The author 
employed the second plan. 

Comparison of the first and second editions shows 
the addition of one new chapter—on locomotive train 
haulage—and the general insertion all through of such 
new matter as brings the text up to date. The book 
is of service not only to teachers and students, but to 
utility executives and casual readers who desire to inform 
themselves on the engineering steps in establishing an 
electric railway in operating shape. 
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[So far as possible the name of each publisher of books or 
pamphlets listed in these columns is given in each entry. If 
the book or pamphlet is for sale and the price is known by 
the editor, the price is stated in each entry. Where no price 
is given it does not necessarily follow that the book or pam- 
phlet can be obtained without cost. Many, but not all, of the 
pamphlets, however, can be secured without cost, at least by 
inclosing postage. Persons who are in doubt as to the means 
to be pursued to obtain copies of the publications listed in 
these columns should apply for information to the stated pub- 
lisher, or in case of books or papers privately printed, then 
to the author or other person indicated in the notice.] 


ADVISORY PAMPHLET ON CAMP SANITATION AND HOUS- 
ING—By J. J. Rosenthal. San Francisco, Calif. (525 
Market St.): Commission of Immigration and Housing of 
California. Fourth revised edition. Paper; 6x9 in.; pp 
56; illustrated. 


ANNUAL REPORT ON THE MINERAL PRODUCTION OF 
CANADA, 1914—Ottawa, Ont.: Mines Branch, Department 
of Mines of Canada. Paper; 7x10 in.; pp. 362. 


BRIDGE ENGINEERING—By J. A. L. Waddell, M. Am. Soc. 
Cc. E., Senior Partner of Waddell & Son, Consulting Engi- 
neers, Kansas City, Mo. In Two Volumes. New_York: © 
John Wiley & Sons. Cloth; 6x9 in.; pp. ixxv + 2,177; pro- 
fusely illustrated. $10. 


COAL MINERS’ POCKETBOOK: Formerly the “Coal and 
Metal Miners’ Pocketbook’’—Principles, Rules, Formulas 
and Tables. Eleventh edition, revised, enlarged and en- 
tirely reset. New York: McGraw-Hill Book Co. Flexible 
leather; 4x7 in.; pp. xxv + 1,172; illustrated. $4 net. 


COMMISSION ON RUILDING DISTRICTS AND RESTRICTIONS 
(OF NEW YORK CITY): Final Report, June 2, 1916—New 
York (Municipal Building): Committee on the City Plan, 
Board of Estimate and Apportionment. Paper; 7x10 in.; 
pp. 100; illustrated. ae 

Acting under a 1914 amendment to the charter of New 

York City, the Board of Estimate appointed the Commission 

named above, which had been preceded by a Heights of Build- 

ings Commission. After two years’ work the new Commission 
submitted a tentative report, accompanied by a series of maps 

These maps showed numerous geographical divisions of the 

city divided into “use” districts, the latter including residence, 

business, unrestricted and undetermined sections for each 
division. After public hearings on the tentative scheme, the 





huly 


nt report was formulated. 
inatory 


rl1ES FOR COLLEGE TE 


20, 





1916 


EN 


GINEERIN(¢ 


It includes a resolution, with 


diagrams, establishing “use districts” and regu- 
the height of buildings. 


President of the Carnegie Foundation. New York (576 


Fif 


th Ave.): 


The Carnegie Foundation for the Advance- 


ment of Science. Bulletin No. 9. Paper; 7x10 in.; pp. 67. 
PLAN OF NEWARK—Newark, N. J.: 


COMPRE HENSIVE 
Office of the City Plan C ommission; 
Secretary. 

of the 


cone 


ree 


tholomew, 
B. Ford 
main topics 


Civie 


Beauty; 
Development; 
re Work 


Engineer 


are: 


Harland Bartholomew, 
Paper; 6x9 in. pp. 180; illustrated. 

best- considered and most business-like city- 
reports so far published. It is the result of more than 
e years’ study, 


under the immediate direction of Harland 


and Secretary to the Commission, with " * ‘ a - : : 
and E. P. Goodrich as expert advisers. The PRACTICAL COST KEEPING FOR CONTRACTORS: A Book 
Streets and Transportation; 
Housing and Public Control 
Planning the Greater City and a 


Recreation 
of Private 
Program for 


CONNECTICUT STATE PUBLIC UTILITIES COMMISSION: 


mate and Apportionment of New York City New York 
John Wiley & Sons. Cloth; 6x9 in.; pp. xv + 2 62 text 


illustrations and S7 plates. $3.50 net 
A COMPREHENSIVE PLAN OF INSURANCE AND ANNUI- THE POLLUTION OF NEW YORK HARBOR 
ACHERS—By Henry S. Pritchett, E 


{Reprinted from Proceedings of the Connecticut Socie 


of Civil Engineers for 1916.] Paper; 6x9 in.; pp. 28-48 
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AND ITS REM- 


DY—By Kenneth Allen, Engineer of Sewage Disposal, 
Board of Estimate and Apportionment of New York City 


illustrated 


ert Thurston Kent, Jun. Am. Soc. M. E., Consulting 


gineer. New York: John Wiley & Sons. [W 
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POWER TRANSMISSION BY LEATHER BELTING—By Rob- 
En- 
iley Engi- 


neering Series.] Cloth; 5x8 in.; pp. vi + 114; 31 illustra- 
tions. $1.25 net 


Giving a System of Accurate Cost Keeping and 


Methods Used for 


t 


he 


Adapting It to All Classes of Construc- 


tion Work 3y Frank R. Walker, Author of “The Build- 
ing Estimator’s Reference Book.” Chicago (30 North 
159 


Michigan Ave ys The Author. Cloth; 4x7 in.; pp. 
illustrations. $2 


. eee; 


Fourth Annual Report, including the Financial Reports of i 

All Public Service Companies for the Year Ending June THE PREDETER MINATION OF TRUE COSTS AND RELA- 

80, 1915, with Statistical Tables Relating Thereto. Hart- TIVELY TRUE SELLING PRICES—By Frederic A. Park- 

ford, Conn.: Henry F. Billings, Secretary. Cloth; 6x9 in.; hurst, M. E., Organizing Engineer. New York: John Wiley 

pp. 688. & Sons Cloth; 6x9 in.; pp. viii + 96; 30 illustrations. 
COPPER SULPHATE TREATMENT OF ST. PAUL, MINNE- $1.25 net 
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WATER-SUPPLY—By Prof. N. L. Huff, 


Minn [Reprinted from the 


Department PRINCIPLES OF ELECTRICAL DESIGN: D. C. and A 


University of Minnesota, with Introduction by 
O. House, General Superintendent, 
Paul, 
Water-Works Association, Vol. 3, No. 
Paper; 6x9 in; pp. 581-621; illustrated 
DEPARTMENT OF PUBLIC WORKS, NEW SOUTH WALES: 


Bureau of 
“Journal” of 


Report for the Year Ended June 30, 1915 5—Sydney, N. S. W. 


Australia. 


Paper; 8x13 in.; pp. 145 illustrated. 7/6. 


DISCUSSION OF POWER ESTIMATES F ROM STREAM FLOW 


AN 


Engineers, 
303-313; 
FOREIGN COMMERCE 
Report for Year Ending June 30, 
D. C.: Bureau of 
9x12 in.; 


STATES: 


ing 
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Generators—By Alfred Still, Fel. Am. Inst. E. E., Professor 
Electrical Design, Purdue University New York: 
McGraw-Hill Book Co. Cloth; 6x9 in.; pp. xiv + 365; 
illustrations. $3 net 
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PROCEEDINGS OF THE FIRST INTERNATIONAL ROAD 


CONGRESS Held Under the Auepices of the Worcester 
Chamber of Commerce, Dee. 14-17, 1915 Worcester, Mass 
William J. Conlon, General Secretary, Ww orcester Chamber 


of 


Commerce. Paper; 7x10 in.; pp. 112 OC 
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D. C. Paper; 18x20 in.; illustrated. 
Silver City, N. M—By Sidney 
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Special Bulletin No. 77. Paper 


PREPAREDNESS—By C. E. Knoeppel, Author 
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stalling Efficiency Methods.” New York: The 
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Bureau of Statistics and 
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THE INFLAMMABILITY OF ‘ks COAL DUSTS—By J. 
K. Clement and L. A. Scholl, Jr. Washington, 


States Bureau of Mines. Bulletin 102. Paper; 
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ada. Paper; 


phis 
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Georgian Bay Canal Commission, 
7x10 in.; pp. 150; illustrated. 
INTERNATIONAL RAILROAD MASTER 
SOCIATION: Proceedings of Convention Held 
17-19, 1915. Lima, Ohio: A. L. 
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D. C.: United 
6x9 in.; pp. 


EXAMINATION OF CER- 
GENERAL CONDITIONS OF TRANSPORTATION 
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Ottawa, Can- 
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AMERICAN STEEL AND WIRE 
PROCESS OF WATER 


illustrated. 
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PURIFICATION WITH SULPHATE 
South La Salle St., Chicago, 
pp. 152; 
designed primarily to promote the 
water treatment, this pamphlet 


Ill. Paper; 


use of sul- 
contains a 


amount of information on water treatment in 
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MASSACHUSETTS STATE BOARD OF HEALTH: 
Fiscal Year Ended Nov. 30, 
Cloth; 6x9 in.; pp. 781 

ENGINEERS’ HANDBOOK: Based on the 
Huette and Prepared by a Staff of Specialists 


port for the 
Mass. 


MECHANICAL 


Marks, 


neering, 


Harvard University 


of Technology. 


ible leather; 


4x7 


pages of tables and numerous illustrations of 


Annual Re- 


1914—Boston, 





Lionel S. 


Editor-in-Chief, Professor of Mechanical Engi- 
and Massachusetts Institute 


New York: McGraw-Hill Book Co. Flex- 
in.; pp. xxiii + 1,779; illustrated. $5 net. 


AND NAVIGATION OF THE UNITED PUBLIC UTILITIES COMMISSION OF MAINE: Annual Report 


OF NEW YORK: Annual Report for Year Ended Dec. 31, 
1915. Vol. I1—Albany, N. Y Cloth; 6x9 in.; pp. 1,114. 
for Year Ending Oct. 31, 1915 Vol. Il, Relating to 
Topgraphy, Geology and Water lResources—Augusta, 
Maine Cloth; 6x9 in.; pp. 146; illustrated 


SISTEMA DE ALCANTARILLADO Y PAVIMENTACION 
DE LA CIUDAD DE LA HABANA—Por Luis Morales 
Pedroso, Ingeniero Civil, S. S. C. IL, Ingeniero Jefe 
Negociado de Suministro de Agua, Cloacas e Ingenieria 
Municipal de la Secretaria de Obras Publicas, Designado 
por el Gobierno Miembro de la Comision Nombrada para 


Investigar el Cumplimiento del Contrato por el Cual 


y 
lel 


se 


Ejecutaron Las Obras. [Revista de la Sociedad Cubana de 
Ingenieros de parte de los numeros 2, 3 y 4 del Vol. VIII.) 
Havana, Cuba: The Society. Paper; 7x10 in.; pp. 
illustrated. $1. 


353; 


STRENGTH AND OTHER PROPERTIES OF CONCRETES AS 


AFFECTED BY MATERIALS AND METHODS OF PREP- 
ARATION—By R. J. Wig, Engineer Physicist: G. M. Wil- 
liams, Assistant Engineer Physicist, and E. R. Gates, 
Assistant Physicist Washington, D. C United States 
Bureau of Standards. Technologic Paper No. 58. Paper; 
7x10 in.; pp. 172; illustrated 
STRENGTH AND STIFFNESS OF STEEL UNDER 
BIAXIAL LOADING—By Albert J. Becker Urbana, 
University of Lllinois. Engineering Experiment Station 
Bulletin No. 85. Paper; 6x9 in.; pp. 65; illustrated. 35c. 

OSED GEORGIAN BAY CANAL—By W. Sanford Evans TESTS OF REINFORCED-CONCRETE FLAT-SLAB STRUC- 
ee ae eons ee TURES—By Arthur N. Talbot, Professor of Municipal 
Sanitary Engineering and in Charge of Theoretical 
Applied Mechanics, and Willis A. Slater, Research Assist- 
ant Professor of Applied Mechanics Urbana, I] Uni- 
versity of Illinois. Bulletin No. 84, Engineering Experi- 
ment Station. Paper; 6x9 in.; pp. 128; illustrated 65e. 


TESTS OF THREE LARGE-SIZED REINFORCED-CONCRETE 


THE 


SLABS UNDER CONCENTRATED LOADING 





By A 
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and 
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nd 


T. 


Goldbeck, Engineer of Tests, and E. B. Smith, Associate 
Mechanical Engineer, Office of Public Roads and Rural 
Engineering. {Reprinted from Journal of Agricultural 
Research, Vol. VI, No. 6, Department of Agriculture, 
Washington, D. C., May §&, 1916.] Paper; 7x10 in.; 
205-234; illustrated. 


THEORY AND PRACTICE OF MODERN FRAMED 
STRUCTURES Designed for the Use of Schools and 
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Engineers in Professional Practice 3y the Late J. 


pp. 


for 


B 


Johnson, C. E., C. W. Bryan, C. E., Chief Engineer of the 
American Bridge Co., and F. E. Turneaure, C. E., Dean of 


the College of Mechanics and Engineering, University 


of 


Wisconsin. (In three parts.) Part III, Design Ninth 
edition, rewritten by F. E. Turneaure and W. S. Kinne, 
Associate Professor of Structural Engineering, University 
of Wisconsin. New York: John Wiley & Sons. Cloth; 6x9 


in.; 


pp. xii + 486; illustrated $4 net 


THE TREND OF MODERN WATER PURIFICATION METH- 
ODS—By C. Arthur Brown, Chief Engineer, Engineering 


THE ME 5 2 Y OF STEEL—By F. W. Harbord, Assoc. 


R. S. M 


a7 


Analytical 


. C., formerly Consulting Metallurgical and 


Chemist to the Indian Government, Royal 


Indian Engineering College, Coopers Hill; and J. W. Hall, 


Assoc. M. Inst. C. E., Consulting Engineer, 
(In two parts.) Vol. I, Metallurgy. By F. 
Vol. II, Mechanical Treatment. sy J. W. 
edition, enlarged and revised. Philadelphia: 
cott Co. [Griffin's Metallurgical Series.] 
pp. xvi + 522 


prising 115 


figures, over 500 illustrations 
nearly 80 photomicrographs of steel sections. 


Birmingham. 
W. Harbord 


J. B. Lippin- 
Cloth; 6x9 in.; 
and xviii + 411; 54 folding plates, com- 
in text and 


$12.50. 


/HIO STATE BOARD OF HEALTH: Annual Report for the 
Year Ending Dec. 31, 1914. Columbus, Ohio: E. F. Mc- 
Secretary and Executive Officer. Paper; 


Campbell, 


6x9 


in.; 


THE PLANN 
Principles Governing City Planning—By Nelson P. Lewis, 
M. Am. Soc. C. E., Chief Engineer of the Board of Esti- 


M. D., 
pp. 894 
YING OF THE MODER 


RN CITY: A Review of the 


Bureau-Water Purification. American Steel and Wire Co. 
[Paper for Convention of Southwestern Water-Works 
Association held at Waco, Tex. May 8-10, 1916.] Dallas, 
Tex.: The American Stee! and Wire Association of Te 
Paper; 5xv in.; pp. 41 
Hall. Fifth TRIANGULATION INC ALIFORNIA, 1913-1915—Washington, 
D. C.: United _States Geological Survey. Bulletin 644-C. 
Paper; 6x9 in.; pp. 25-84 


xas. 


WATER-SUPPLY 'p APERS, UNITED STATES GEOLOGICAL 


SURVEY—Washington, D. C. Paper; 6x9 in.; illustrated. 
No. 374, Ground Water in the Hartford, Stamford, Salis- 
bury, Willimantic and Saybrook Areas, Connecticut— 


By Herbert E. Gregory and Arthur J. Ellis. Pp. 


150. 


No. 383, Surface Water-Supply of the United States, 
1914: Part III, Ohio River Basin. Pp. 121. No. 398, 
Ground Water in San Joaquin Valley, California—By 
W. C. Mendenhall, R. B. ole and Herman Stabler. 


Pp. 310 
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Snatching Wagons Out of Pits 
By James F. Founy* 


Pulling wagons to the street level, by means of a line 
to a snatchblock and thence to an engine usually saves 
horses and time. This was the method employed by the 
Degnon Contracting Co. and the United States Realty 
and Improvement Co. in excavating Routes 4 and 38 of 
the Seventh Ave. Subway, New York City. The view 
is of the operation at Charles St., and shows the timber 
incline up which the dump wagons were hauled. The 
electric hoist is shown on the side of the cut. Mucking 
is done by a steam shovel, working on the farther side 
of the temporary wooden crossing. 

The snatch line is attached to the hound on the wagon 
and runs to a block anchored to a deadman located a few 
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This method allows the wagon to take any position 
transversely on the runway, a great advantage in shovel 
work. Another advantage not possessed by the barney 
method (described in Engineering News of Nov. 4, 1915) 
consists in the assistance given to a wagon on its down 
trip, at which time the cable is attached to the rear end. 
Prior to using this method an extra team—and some- 
times two extras—were used to snatch wagons to the 
street level. 


® 


Keeping Progress Record of 
a Tunnel Repair Job 
Reinforcing the Radebaugh tunnel on the Pennsylvania 
R.R. at Greensburg, Penn., was such an extensive per- 
formance that special effort was required to keep a full 





SNATCHING A WAGON OUT OF A NEW YORK SUBWAY EXCAVATION 
Small insert shows that rope was attached to hound of wagon 


feet beyond the top of the incline. The height above 
ground at which the snatchblock was attached was found 
to be of considerable importance, especially on 15 to 
20% grades. With the block two or three feet above the 
surface the forward end of the pole and the harness rose, 
making it very difficult to manage the horses. A block 
lying on the ground gave the best results. At first the 
cable was hitched to the front end of the pole, but after 


several poles had been pulled out and some had been 
broken the change was made. 


_*Assistant Engineer, Public Service Commission, First 
District, New York. 


record of the progress made. At first this was not 
attempted, but in view of the various requests for reports 
received by the construction office, the desirability of a 
comprehensive system of daily record was apparent. 
The form devised for this work is illustrated herewith. 

To understand the progress sheet, a brief description 
of the methods used to reinforce this tunnel is necessary. 
For some years there had been occasional falls of por- 
tions of the brick lining of the tunnel. These accidents 
resulted from the fact that part of the tunnel had been 
built on a coal vein, the result being a settlement of 
the structure. To correct this last September two work- 
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eadings were driven parallel to the tunnel and along 
of the springline. From these headings the excava- 
over the arch was accomplished. The headings 
inated at an old shaft 850 ft. from the portal. 
rete was blown in over the arch and finally the 
rking drifts were filled with concrete, by the pneumatic 
thod. 
‘ach morning entries are made on the progress sheet 


ring the work of the preceding 24 hr. The figures 
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Salvaging a Flooded Pumping 
Plant in California 
By Roy A. SiLent* 

Southern California was visited by severe rainstorms 
in January, 1916. On the San Luis Rey River in San 
Diego County the flood damage was exceptionally severe, 
practically all the bridges being washed away. The 
pumping plant of the Oceanside Mutual Water Co. was 


PROGRESS SH2ET OF RADEBAUGH TUNNEL-REPAIR JOB 


This Day Previous Report 





Concreting Concreting Concreting 





Total to Date North Drift South Drift Over Arch 
—_— - Remain- Remain- - - — 
Ground | Open Open ing ing | Total Total Total 
Uncov- | Tim- Con- Exca- Tim- Con- Exca- Tim- Con- Exea- Con- This to This to This | Remain- 
ered bered | creted | vation | bered | creted vation | bered | creted | vation | creting | Report; Date Report Date Report ing 
31 | | | 340 750 430 80 420 320 340 
1 10 15 | 8 334 | 750 | 430 342 765 438 70 412 30 350 20 360 
2 8 6 | 12 330 765 438 338 771 450 62 400 28 378 12 372 





for the first three columns represent the work accom- 
plished on the day just passed and are obtained by meas- 
urement every morning. Column 5 headed “Open 
Excavation” represents that part of the tunnel that has 
heen uncovered, which part is usually timbered and ready 
for the concrete relining. To obtain this figure add the 
“Ground Uncovered This Day” (Col. 2) to the open 
excavation of the “Previous Report” (Col. 5), subtract- 


FIGS. 1 TO 4. 


VIEWS OF SALVAGING OPERATIONS 


| 


200 yd. south of the river and about 3 mi. above the 
mouth. The soil was typical “sandy bottom” land over- 
grown with willows. The machinery was housed in a 
reinforced-concrete building 70x40 ft. in plan. The main 
pumping unit consisted of an Allis-Chalmers horizontal 
Corliss cross-compound high-duty pumping engine of 
2,600,000 gal. per 24 hr. This engine obtained water 
from a sump and delivered it through a 16-in. force 





AT OCEANSIDE MUTUAL WATER CO., FOLLOWING 


JANUARY FLOOD IN CALIFORNIA 


Fig. 1—General view before salvaging began. 
boiler. 


‘ 
ing from this sum the part concreted “This Day” (Col. 
t}). 

The column, “Timbered” to date, is obtained by adding 
Col. 3 to Col. 6. The figure representing that part of 
the tunnel concreted to date is obtained in a similar 
manner, The data for the remaining columns are deter- 
uined in like fashion. 


Fig. 2—Sheeted excavations around boilers. 
Fig. 4—Moving low-pressure cylinder to higher ground; weight, 6,500 Ib. 


Fig. 3—Excavation around No. lt 

main against a total head of 215 ft. The weight of the 
unit, with foundation, was in excess of 335,000 Ib. 
Water was extracted from the wells and delivered to the 
sump by means of an 8-in. centrifugal pump belted to a 
35-hp. Ames high-speed engine weighing 5,650 lb. Steam 
was furnished by two 103-hp. Sterling boilers. The stack 


*With J. B. Lippincott, 1134 Central Building, Los Angeles 
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was made of riveted steel and rose 50 ft. above 
engine-room floor. 

It was impossible to find firm bearing when the plant 
was erected, as the well logs showed that the underlying 
quicksand extended 100 ft. Accordingly, the 
foundations mushroomed out extended 
below the level of the groundwater, which stood about 
6 ft. under the engine-room floor. 

At the time of the heavy storm of Jan. 17 the plant 
was not damaged, but the river changed its course suffi- 
ciently to reduce the distance between the living stream 
and the pumphouse one-half. On the night of Jan 27, 
in spite of all efforts to save it, the building was com- 
pletely demolished by the river, which further changed 
its course so that the main channel was flowing directly 
over the former site of the plant, leaving a cut bank 
t ft. high, 200 ft. to the south. When the river had 
subsided to some extent, it was diverted by an earth and 
brush levee to a point 150 ft. north of the building. 

Salvaging work was undertaken on Mar. 1 by the Bent 
Construction Co., the work being directed by the engi- 
neering offices of J. B. Lippincott, both firms having 
their home offices in Los Angeles. (See Fig. 1 for the 
general condition of the plant at the time of the arrival 
of the salvaging equipment.) The water plane stood at 
the ground surface, and the quicksand was so treacherous 
that it was necessary to construct a roadway of crossties 
from the top of the bank to the plant in order to place 
the pumps and boiler properly. It was also necessary 
to construct 150 ft. of levee in order to protect the equip- 
ment, as the surface of the sand was but 2 in. above 
the level of the river. As further protection, an earth 
levee 3 ft. high was thrown up entirely around the work- 
ings. 

The method of unwatering was devised by the con- 
tractor, who does not care to have the details of the 
operation made public. A row cf sheetpiling was in- 
stalled around the excavation on the exposed sides. It 
was made up of 2x6-in. t.-and-g. Oregon-pine planks 
10 ft. long, surfaced on one side. These were sharpened 
ar J jetted their full length into the sand. Progress was 
much hampered by underlying brush and débris. In 
some places it was impossible to get the piling down at 
all. The cost of this work was $0.625 per lin.ft. for 
the driving alone, with labor at $2.25 for a 9-hr. day. 


the 


down 


were and were 


ConDITION OF THE FLOODED MACHINERY 


The main engine was found to be practically intact 


and the damage purely nominal. The entire mass had 
sunk about 7 ft. below its former level and was tilted 
at an angle of 40° with the horizontal. It was necessary 
to lower the water plane approximately 12 ft. in order 
to remove the condenser and air pump, which formed 
the lowest elements of the main engine. The machine 
was dismantled piece by piece, the heaviest being the 
low-pressure cylinder, which weighed over 6,000 Ib. The 
separate pieces were lifted with chain-blocks suspended 
from a heavy horse supported by tie cribbing. In some 
cases it was necessary to lift with jacks. When the 
various portions were raised clear of the foundations, a 
runway of cribbing was constructed and they were moved 
from the excavation on rollers. The accompanying views 
show this work in progress. 

Moving to solid ground was accomplished by means of 
a sled or stoneboat. The heavier pieces were moved on 
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rollers. These were supported by a movable track lai 
and taken up behind as the moving progressed. Pulline 
was done by a team of horses working with double block- 
attached to successive snubbing posts. In this manne; 
pieces weighing 5,000 and 6,000 lb. were moved 300 ft. 
up a 6% grade in 20 min. 

The progress of the excavation was greatly impeded 
by the presence of brush and of structural steel former], 
composing the roof trusses. In some instances trees x 
and 10 in, in diameter were encountered. An attempt 
was made to locate by jet the Ames engine and centrif- 
ugal pump; but the method was not satisfactory, as 
portions of the concrete building and structural. stec! 
were encountered, making recognition of the machines 
impossible. Accordingly, the entire area of their sup- 
posed position was excavated to a depth of 8 ft., but 
nothing of interest was uncovered. This area was ex- 
plored with a 14-ft. jet. Hard material was encountered 
22 ft. below the normal water surface; but whether this 
was structural steel or the machines sought could not 
be determined. 

The former location of the boilers was excavated to 
a depth of 8 ft. and upon investigation with the jet 
showed no results at 22 ft. An area 200 ft. square was 
then marked off in 5-ft. squares below the former site 
of the boilers, and systematic soundings with the jet were 
made at the corner of each. One of the drums was 
located 55 ft. out of position and 8 ft. below the surface 
of the sand. 

A crib was constructed of sheetpiling inclosing the 
boiler, which proved to be lying on its side, having 
toppled into the river. The violence of the flood was 
shown by the fact that the brickwork was entirely washed 
away. The cast-iron front was located 7 ft. from the 
main portion of the boiler, and the whole area was inter- 
laced with the structural steel used to support the stack 
and upper-drums. It was necessary to cut several of 
these steel beams in order to sink the crib. As fast as 
the tubes were uncovered, they were cut loose and _ re- 
moved, a Lagonda cutter being used. The bottom of 
the lowest drum of the first boiler was found to be 
16 ft. below the water surface and 20 ft. below the 
former floor level of the plant. 

On the removal of No. 1 boiler, boiler No. 2 was found 
lying partly beneath it. A second crib was then con- 
structed to inclose it. In this case the boiler was or 
its side as before, but with the manholes down, which 
necessitated the cutting of the tubes from the outside. 
This was done with ripping chisels, the work being 
accomplished under extreme difficulties, as much of the 
cutting had to be done under sand and water. Difficulty 
was experienced with the water, as the brush and other 
small débris clogged the pumps, making it necessary to 
stop and clean them several times a day. At these times 
the water would rise at the rate of 6 to 8 ft. per hr. 
Too excavate the No. 2 boiler, it was necessary to lower 
the water plane 26 ft. below the surface of the river. 
or 30 ft. below the former elevation of the engine-room 
floor. 

At the bottom of the excavation trees were encountered, 
which showed that the scour must have extended to a 
depth of at least 35 ft. below the former surface of 
the ground; which fact partly explains the failure of 
many of the bridges and other structures supported on 
piling in southern California. A penetration of 35 ft 
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hitherto been considered adequate in many cases. 
.; fast as the various pieces of machinery were re- 
ed, they were taken in hand immediately and cleaned, 
with scrubbing brushes and water under pressure 
then with distillate, emery cloth and rotten stone. 
vas found that an exposure to the air of even a half- 
allowed rust and corrosion to set in to such an 
‘ent that heroic measures were necessary to prevent 
«rious damage. All of the boiler parts and much of the 
iron were painted, as soon as cleaned and dried, 
th linseed oil and graphite. The bright parts were 
ckly coated with heavy grease. 
The salvaged machinery has been removed to a new 
location, Where it is proposed to reérect the plant as soon 
conditions warrant it. The salvaging operation was 
an economic success, the cost of the salvaging being 
approximately 25% of the value of the salvaged materials. 
& 


Very Large Metal Flumes 


The views shown herewith illustrate what is prob- 
ably one of the largest metal flumes yet constructed. The 
diameter of each flume is 13 ft. 614 in., and the two 
together carry the main canal of the Grand Valley Proj- 
ect of the United States Reclamation Service. Three 


The 


twin flumes of this size are used on this project. 
details are shown by Fig. 1. 

The trestle is constructed of separate bents and string- 
ers for each flume. 
stringers 10x14 in., 
as shown. 


The posts are 10x12 in. and the 
32 ft. long, trussed in the center 
The entrance to the two flumes is a specially 
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G. 1. DETAILS OF 12 FT. 6% IN. TWIN HESS FLUMES; 
GRAND VALLEY RECLAMATION PROJECT 
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FIG. 2, FLUMES 13 FT. 6% IN. IN DIAMETER; MAIN 


CANAL, GRAND VALLEY PROJECT 


designed concrete structure for reducing the loss of head 
to a minimum. The three flumes are 144, 160 and 
144 ft. (single) in length, and cost $7,507, $8,809 and 
$11,883 respectively, including excavation, approaches, 
trestle, concrete, paving, ete. J. 


H. Miner is Project 
Manager. 


The flumes are of the Hess type, made by 
the R. Hardesty Manufacturing Co., Denver, Colo. 
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Illinois Road Specifications 


Specifications for highway construction just issued by 
the Illinois State Highway Department are based upon 
the opinions and experience of engineers outside of the 
department as well as upon those of the state engineers. 
Drafts of the specifications as originally prepared by the 
engineers in the department were submitted to a number 
of engineers, contractors and material supply men, who 
were requested to examine them critically. The speci- 
fications were then revised and improved in accordance 
with many of the criticisms and suggestions offered. 

The specifications include the following types of con- 
struction: Monolithic brick road: brick with sand-cement 
bed; conerete road: concrete; bituminous 
macadam ; waterbound macadam; gravel roads and earth 
roads. There are also included specifications for the 
oiling of earth roads and the oils to be used for such work. 
The specifications were prepared and revised under the 
direction of William W. Marr, Chief State Highway 
Engineer. 


bituminous 
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Durax Granite-Block Pavement is being laid on the south- 
erly half of the Brooklyn-Brighton viaduct at Cleveland, Ohio 
The blocks are 4-in. cubes laid in sand-cement 1:3. As much 
as is laid during the day is flooded in the evening. The next 
day that which has been flooded the night before is grouted 
1:1. The contract price is $2.50 per sq.yd., which includes 
all labor and material. The blocks cost $6.50 a ton at the 
quarries of the Harris Granite Quarries at Salisbury, N. C 
Freight brings the cost f.o.b. Cleveland to $9.40 per ton, which 
will lay not less than 6% sq.yd. 
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Furniture Layout Imcreases 
Designing Efficiency 

Efficiency in designing may be appreciably promoted 
by the furniture and layout of the drafting room, accord- 
ing to the experience of W. W. Horner, Engineer in 
charge of design of sewers and pavements, St. Louis, 
Mo. 
designers’ and draftsmen’s tables are arranged parallel 
and opposite the desks where the computers and estimate 
makers work. The aim is to codperate with the least 
possible lost motion and confusion. Fig. 2 


The accompanying view, Fig. 1, shows how the 


show s one 


of the computer’s desks, which have served their purpose 


FIG. 1. 

CITY HALL, ST. LOUIS, MO. 

admirably. It is a standard bookkeepers’ oak desk, such 
as may be purchased of any commercial furniture dealer, 
but with the legs shortened to accommodate a 


person 
seated. 


The ample drawer room will be appreciated by 
all designers. The views are taken in the St. Louis City 


Hall, Department of Public Works. 
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Mixing Cement with Skim Milk——-An item has been given 
wide publicity, to the effect that the inflammability of shingle 
roofs will be greatlw retarded if they are given a coating of 
paste made by mixing skim milk and portland cement. It is 
doubtful whether any coating of this spread upon a 
shingle roof in sufficient thickness to materially affect its 
resistance to fire would not crack off by the gradual 
exposure and weathering of the shingles. It is a fact, however, 
that a very cold-water paint for 
similar purposes can be made by 
with milk instead 
cold-water paints is 
skim milk with the water removed. 


sort 
soon 


cheap farm buildings and 
mixing lime and portland 
of water. The basis of the 
commercial which is substan- 
tially The main advant- 
age of the casein appears to be that it holds the moisture until 
the cement has time to set, whereas a mixture of cement and 
lime with water, spread out in a thin coat with a brush, will 
dry before the cement has time to set. Ernest McCullough of 


Iowa have been putting 


cement skim 


casein, 


Chicago informs us that concerns in 
cement paints on the number of years, made 
up with skim milk formula given by Mr. 
McCullough in an address in Minneapolis some ten years ago 


market for a 
according to a 


and the addition of some dyes or pigments to give a desired 


color 


Contractors’ Stern-Wheel Gasoline Barge—With 26 dipper 
dredges excavating 625 mi. of ditch in the Little River Drain- 


age District, Missouri, extensive use is made of small 


g£as- 


DRAFTING ROOM, SEWERS AND PAVEMENTS, 
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oline stern-whcel towboats for distributing coal and suppli 
One of these boats which are built on the work by the 
ferent contractors, is described by P. J. O’Connell, Gene) 
Superintendent of the Canal Construction Co., Memphis, Ten: 
The hull is an open flat-bottom scow 36x8\% ft. on top, 3 
2 in. The frames have 6x6-in. posts and sills, 

25 in. ec. to ¢., upon which is spiked the planking. 
shaft is carried by the projecting ends of long 
wheel-arms, bolted to the tops of the frames. There a 
from 6 to 12 blades, according to the size of the boat Lig 
posts support a roof and hinged side panels, while at th. 
forward end are a pilot house and an engine room Som: 
of the boats, however, have simply an awning roof of plan! 
or corrugated iron, with the engine placed at any convenient 
point on the floor. The steering wheel and engine-contro] 
levers can be either at the bow or at the stern. Mr. O'Con 
nell’s boat has an 8-hp. gasoline engine of the ordinary single- 


deep. space 


The whee 


timbers, « 


COMPUTER’S AND ESTIMATOR’S 
DESK 


cylinder horizontal type, with chain drive to a countershaft 
from which there is a chain drive to a sprocket wheel on th 
wheelshaft. -It can make a speed of 3 mi. per hr. when towing 
a barge loaded with 50 tons of coal. 


Sewer 
working 


Trenching with a small revolving steam shovel, 
from a platform of 12x12’s over the trench, was 
done with apparent efficiency and economy on a recent job in 
St. Paul, Minn. The outfit is shown in the accompanying 
view. Only six men composed the construction crew. The 


SMALL REVOLVING SHOVEL 


ST. PAUL 


SEWER TRENCHING, 


12x12’s were laid on planks on either side of the trench. All 
the excavation was done with the aid of the steam 
For finishing the grade and bailing out water a cylindrical 
bucket was attached to the dipper arm. This was filled with 
a shovel by a man in the trench, who also did the pipe laying 
The trench contractors were Siems-Carey Co. & Helmers, St 
Paul 


shovel 
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Railway Rates That Help Cities 
at Expemse ofthe Country 


[he authorities of the State of New Jersey have 
brought before the Interstate Commerce Commission a 
suit that raises questions of greater social and economic 
importance than any railway-rate case before that body 
in many years. The suit is brought to compel the rail- 
ways reaching New York from the West to charge a 
lower rate on freight to or from the cities on the New 
Jersey side of the Hudson River than the charge to or 
from New York itself. 

The issue is this: The present system of railway rates 
is based primarily upon distance. It harks back to the 
time when the railway was the competitor of the stage- 
coach. The cost of hauling over the road was then the 
main expense in transportation, and the cost of hand- 
ling at terminals was trifling. The last half-century has 
revolutionized these conditions. The cost of hauling 
traffic over the road has been reduced to a mere trifle, 
while the cost of handling in the terminals of great cities 
has been multiplied many fold. 

Everyone recognizes that transportation rates should be 
based on the cost of service plus a fair profit to the trans- 
portation company ; but the present railway rates entirely 
ignore the high cost of terminal handling in large cities. 
Freight rates on a carload of goods hauled between Chi- 
cago and a factory located in Newark, Paterson, Jersey 
City or Hoboken are the same as if the freight had to be 
lightered across the Hudson River to or from a factory 
on Manhattan Island or in Brooklyn. Since railway 
rates must on the whole be sufficient to pay all the oper- 
ating expenses, fixed charges and profits of the railways, 
it follows that the merchants and manufacturers of Jer- 
sey City, Hoboken and Newark are actually paying in 
their freight rates part of the cost of carrying goods for 
their competitors located on the eastern side of the 
Hudson River. 

The average cost of transferring freight by lighters 
across the North River to New York City was estimated 
by an able expert six years ago at 80c. per ton. It is 
doubtless much higher now—because of the increase in 
labor and material prices in that time. There must be 
ulded to this expense the cost of the switching move- 
nents on the New Jersey side of the river to sort the 
ars for placing on the car floats. It is probably safe 
o say that it costs the railways that cross New Jersey 
irom $1 to $1.20 per ton more to handle freight to and 
rom New York or Brooklyn than it does to handle the 


t 


ime freight to or from a private siding of a manu- 
‘uring plant located in Newark or Paterson. Yet on 


ods shipped a hundred miles or more westward the 
wark shipper must pay the same rate as the New 
rk shipper. 

It has long been recognized that for the economical 
idling of Western freight at the port of New York 
transfer should be made directly between cars and 
in steamers on the New Jersey side of the North 
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River. The cost in rehandling, trucking, switching, ete., 
where steamships land at the crowded wharves of Man- 
hattan and Long Island, before a consignment of goods 
is started on its railway journey westward constitutes a 
tax on business that is felt by industries scattered all 
the United States. But so long as the present 
artificial railway rates prevail, shippers would have no 
object in directing their traffic through a New Jersey 
terminal if one were built. 


over 


In other words, the present rate structure perpetuates 
an expensive method of doing business involving an ex- 
penditure of many million dollars annually, which is 
added to the price of a thousand commodities distributed 
to many millions of consumers. 

There has already been from other causes a great de 
velopment of manufacturing industry in that part of 
New Jersey within a radius of twenty miles from New 
York. The high cost of land in Manhattan and Brook- 
lyn, the congestion of street traffic, with the heavy cost 
of cartage, have already driven most of the heavy manu- 
facturing industries out of New York City to locations 
in New Jersey. There is no reason whatever why these 
hundreds of manufacturing concerns and the hundreds 
of others which are certain to locate there during the 
next dozen or twenty years should not be granted railway 
rates corresponding to their advantageous location in- 
stead of being burdened as they now are with a rate 
based on the cost of transferring all freight across the 
Hudson River. 

It need hardly be said that this suit will be bitterly 
contested. New York City interests will fight any propo- 
sition that might encourage the transfer of commerce 
and industry to the New Jersey side of the river. The 
owners of real estate in every city constitute the most 
influential interest ; and there is no city where population 
is so congested and land values so high that the real- 
estate interests will not exert all their influence to favor 
anything that promises to force land prices still higher. 

New York at present stands committed to a giganti: 
real-estate speculation in building up a great ocean- 
freight terminal at Jamaica Bay, in the eastern part of 
Brooklyn. The cost of transferring freight between this 
Jamaica Bay terminal and the railway lines west of the 
Hudson would be as great as the cost of hauling it 
hundreds of miles on its journey westward. 

Doubtless the New York situation is the most flagrant 
case of discrimination to be found anywhere due to the 
ignoring of terminal costs in fixing railway rates; but 
the principle involved is of great importance to the 
country as a whole. There is no doubt whatever that the 
present system of railway freight rates, which takes no 
separate account of terminal costs, is a powerful economic 
force in stimulating the congestion of manufacturing, 
commerce and population in great cities and handicap- 
ping the business of the country towns and the smaller 
cities. 

It is doubtless little realized, even by engineers, how 
great the disparity has become between the cost of hau!l- 
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ing freight over a railway when once started on its journey 
and the cost of handling it in crowded city terminals. 
In Engineering News of Mar. 3, 1910, there were pre- 
sented a detailed analysis and figures comparing the 
average cost of road haulage with the cost of handling 
freight at the terminals of New York City and Phila- 
delphia. It may be of interest to repeat here some of 
the figures given in that article. 

An estimate was made of the average cost of handling 
a ton of merchandise freight between a warehouse in 
Philadelphia and a store in New York City. The total 
terminal expenses at the two ends of the route were 
found to be $3.65, whereas the total cost of hauling the 
ton of freight over the ninety miles of railway between 
the two cities after it was once started on its journey 
was only 27¢. In other words, on that class of freight, 
handled between these crowded city terminals, the cost 
of hauling over the road was only one-fourteenth as much 
as the terminal cost. 

A second comparison was made of the average cost of 
handling through merchandise freight between Chicago 
and New York City. It was there shown that, according 
to the best figures obtainable, it costs the railways about 
as much to handle this freight in the terminals at each 
end as it does to haul it the entire thousand miles be- 
tween the two cities. 

It is especially important to remember that while the 
tendency of modern transportation methods is toward a 
steady reduction in the cost of haulage over the road, 
the terminal expenses, on the other hand, are all the 
time increasing, and increasing especially fast in the 
larger cities. The land in large cities used for switch- 
ing yards, team tracks and freighthouses is steadily rising 
in value. The bigger a freightyard grows, the longer is 
the distance cars have to be moved in it in sorting and 
making up trains. The bigger a freight warehouse be- 
comes, the longer the distance the trucks have to travel 
in handling incoming and outgoing freight. 

It is probably not often realized that in the develop- 
ment of our present-day railway transportation system 
the engineer is dealing with problems wholly without 
precedent. The world has never before seen cities of 
such vast size; never before has the problem arisen of 
furnishing economic transportation to such huge aggre- 
gations of people. 

How much farther can we proceed in our concentration 
of population? The railways have spent many hundreds 
of millions to create their present city-terminal facilities. 
How vast must be their expenditure if switching yards 
and freighthouses must again be radically enlarged on 
land purchased in congested districts? There is little 
doubt that one of the greatest factors in the high cost 
of living is that so large a proportion of the population 
is crowded on high-priced lands. 

The freight congestion of the past six months has been 
a great object lesson, showing how small is the safety 
factor of capacity in our great city railway terminals. 
It is there that the congestion has been concentrated. 
There has been no difficulty in moving trains over the 
road, even on the lines where freight embargoes have 
been most frequent. The difficulty has been in sorting 
the cars in the crowded yards when they arrived at their 
destination, 

The expense that railways and shippers have incurred 
during the past nine months because of the congestion of 
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railway traffic must amount to many million dollars. Tha: 
a vast investment must be made by the railways in en 
larging city-terminal facilities is beyond question. It 
is time to take a long look ahead and see what can }y 
done now to reduce the need of this in the future. 

It would be of enormous advantage to the railways t 
stimulate the growth of industry and traffic at the smaller 
cities, where their terminal expenses are small and thei: 
profits are correspondingly large. The railways could do 
this in no other way so certainly as by radically revising 
their rates so that the shipper in the great cities wil! 
have to pay the cost of the service rendered him. 

It would be of vast advantage to the country, also, to 
have some check applied to the congestion of population, 
with all the social and economie problems connected 
therewith. The figures previously given as to the rela- 
tive cost of road haulage and city-terminal costs give 
some idea of how radical the change would be if. rail- 
way rates were revised to correspond to the cost of 
service. 

It is, however, beyond expectation that any such revo- 
lutionary change will be made save by slow degrees. The 
advocates of such a change would be opposed by the city 
real-estate interests the country over. A great majority 
of present shippers now located in the cities would of 
course join in opposition. The railways also, from pure 
conservatism, would doubtless oppose so sweeping a 
reform, although nothing can be clearer to traffic ex- 
perts than that the present plan of practically ignoring 
cost of service in fixing rates is pernicious in principle 
and distributes the transportation tax most unfairly. 

Manifestly, a long process of public education must 
precede the needed reform, and it is to be hoped that 
the suit brought by New Jersey may be a first step in 
this process. . 

* 


Co-operation Saves Pavements 


Much has been written about the vicissitudes city pave- 
ments undergo because of constant openings to get at 
subsurface pipes, conduits, ete. Paving engineers lament 
the necessity of these openings, and many cities have 
passed stringent ordinances setting a definite time of 
from one to five years during which a new pavement must 
not be disturbed except for emergency work. But Chi- 
cago appears to be one of the first, if not the first, city 
to meet the problem in a rational way. 

In Chicago there is an organization known as the 
Board of Underground Work of Public Utilities, the 
purpose and labors of which are apparently little known 
to municipal and public utility officers generally. It is 
not a new thing, for it has had five or six years’ suc- 
cessful operation to prove its worth. 

This board of Underground Work of Public Utilities 
is an association of the Board of Local Improvements, the 
Chicago Postal Pneumatic Tube Co., the Chicago Tele- 
phone Co., the City Electrical Department, the City Press 
Association, the City Water Department, the Chicago Sur- 
face Lines, the Commonwealth Edison Co., the Peoples 
Gas Light and Coke Co., the Postal Telegraph Cable Co., 
the Sanitary District of Chicago and the Western Union 
Telegraph Co. In short, the association comprises al! 
the public utility interests of the city sharing in the 
use of the streets. These interests are represented 11 
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Board by their chief engineers or other officials. The 
ird has a salaried secretary whose office is in the 
‘y Hall adjacent to the offices of the Board of Local 
provements. 
he object and work of this Board is to save the city 
ements from avoidable openings. The secretary of 
board is constantly on the job to find out when and 
re new pavements are to be laid. He then brings to 
ithe attention of the interested public utilities any changes 
their subsurface structures which are necessary or de- 
able before the new pavement is laid. He keeps posted 
on whether or not these changes have been made before 
ing Operations begin. In short, he is the go-between 
by which results are accomplished without the usual gov- 
ernmental and bureaucratic red tape and misunderstand- 
ings. The secretary has no authority to order work done, 
nor does he devise ways and means to do it. That is the 
work of the responsible bureau or corporation officials. 
Aside from eliminating red tape by means of the 
secretary, the regular meetings of the Board and the 
intimate association and acquaintance of the public utility 
heads with one another has worked wonders in bringing 
about a better understanding of the objects to be attained 
and in bringing about a really hearty coéperation between 
what were, and in many cities still are, warring interests. 


The Old Battle Between Stone 
Masonry and Concrete 


Engineers whose memory extends back over a period of 
twenty years or more will readily recall the strong 
prejudice that for many years retarded the use of con- 
crete in the United States. French engineers built not- 
able structures of beton, as they called it, in the early 
’30’s, but all through the ’90’s American engineers, par- 
ticularly those of the older generation, were doubtful of 
the reliability of concrete and hesitated to risk their 
reputations by building concrete structures. 

One of the most prominent among the opponents of 
concrete was the late William H. Brown, for many years 
the Chief Engineer of the Pennsylvania R.R.; and one 
of his remarks with reference to concrete gained wide 
publicity. He declared that for his part he could not 
see the advantage of breaking stone up into little pieces 
for the sake of sticking it together again with cement. 
As long as he remained at the head of the Pennsylvania’s 
engineering department, that company consistently 
avoided the use of concrete except for footing courses, 

Under Mr. Brown the policy was inaugurated of build- 
ing stone arches in place of metal or wooden structures 
of moderate span all along the main line of the Pennsyl- 
vania R.R., as well as on other divisions of heavy traffic. 
Probably few will be found to question the soundness 
of this policy, and it is altogether likely that most of 
these bridges will be in sound condition and amply strong 
tor the loads imposed upon them a century after their 
completion, 

There are, however, exceptions, and it is of interest to 
record that extensive repairs became necessary last 
‘pring to one of these stone-arch bridges built no longer 
‘0 than 1899. The bridge in question is a five-span 
‘one arch, crossing the Little Juniata River in the 
‘ruce Creek Narrows east of Tyrone, Penn. The arch 
on a very sharp skew and is of the ribbed type. Longi- 
(inal eracks developed on the under side of these ribbed 
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arches, indicating that the outer rings had separated 
from the body of the arch, and it was deemed necessary to 
adopt means for bonding the arch longitudinally and pre- 
venting further separation. 

In order to do this without interrupting traflic, long 
yellow-pine timbers were placed under the ties, enabling 
pits to be excavated in the filling on top of the arches 
without interfering with the stability of the track. In 
this way the arches were exposed, and holes were drilled 
in the backs of the arch stones. Iron rods were inserted 
in these holes in such. a manner as thoroughly to bond 
the arch together and draw the separated rings back 
into place. After these bonding rods were placed, they 
were embedded in concrete, which at the same time of 
course further secured the arch rings. According to a 
detailed report of the work in a local paper, about four 
months’ time was consumed in making these repairs, and 
there were used in the work 56 timber stringers, 12x18 
in. by 46 ft.: 1,685 cu.yd. of filling on top of the arch 
was excavated; 2,110 bonding holes were drilled in the 
arches, each 134 in. in diameter and 8 in. deep. It will 
be evident from the foregoing that the structure as now 
repaired has a very substantial reinforced-concrete mat 
on top of the stones arches, and is without question a 
much stronger and more secure structure than when 
originally built. 

It might be a reasonable conclusion to draw from this 
experience that for arches built on a very sharp skew 
a good concrete structure is more reliable than cut stone. 
It would not be safe, however, to draw any such conclu- 
sion as regards the relative merits of concrete and stone 
masonry as applied to structures generally. No engineer 
doubts nowadays, of course, that a concrete-arch struc 
ture properly designed and properly built is safe. reliable 
and permanent. however, that 
with the great popularity and extensive use of concrete the 
merits of cut-stone masonry and its advantages in cer- 
tain locations are in danger of being overlooked. There 
are certain economic advantages in breaking stone into 
little pieces and sticking them together again with cement 
which were not appreciated by Mr. Brown and others who 
held similar views twenty-five years ago. On the other 
hand, in localities where good dimension stone, readily 
cut, is easily obtainable, the masonry arch should find a 
place, and its design and construction ought not to become 
a lost art. 


There is some danger, 


# 
Another Public Mealth School 


The recent announcement of the establishment of a 
School of Hygiene and Public Health at Johns Hopkins 
University, Baltimore, by the Rockefeller Foundation, is 
an act as well designed as anything can be “to promote 
the well-being of mankind throughout the world”—the 
motto and the grand object of the Foundation. 

Strange to say, none of the justly commendatory press 
comments on the establishment of this school mention 
the fact that a number of schools of public health are al- 
ready in existence and doing good work in the United 
States. Stranger still, the press announcement given out 
by the Rockefeller Foundation was silent on this point, 
although it distinctly said : 


There are many medical colleges in the United States which 
train men for a career in curative medicine, but the facilities 
for those desiring to devote themselves to preventive medi- 
cines and the promotion of public health are yet inadequate. 
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It would have been only fair to recognize the existence 
of a number of schools of public health and to have stated 
that there seemed to be plenty of room for another, Fail- 
ure to do this may be passed over as an indication that 
neither the publicity bureau of the Rockefeller Institute 
nor the daily press wished to detract from the news inter- 
est of its story by acknowledging that it was not announc- 
ing something unique in the annals of the United States. 

‘Turning now to another phase of the announcement, or 
rather to the foreshadowed character of the school itself, 
it is a pleasure to recognize that instruction in sanitary 
engineering is prominently featured and that attention is 
to be given to social science and its relation to public 
health. It is notable that the announcement states that on 
its teaching side the school “will be designed primarily 
to benefit those who plan to give their lives to the admin- 
istration of scientific sanitation.” Stress is rightly put 
upon instruction in sanitation rather than in medicine. 

Certainly from the administrative point of view, pub- 
lic-health work is sanitary rather than medical in char- 
acter. But is not too much emphasis being laid upon 
instruction in both medicine and engineering by most of 
the schools of public health today ? 

Under the present precarious tenure of municipal office 
it may be necessary for the health officer to be able to turn 
either to medical or engineering practice for a living at 
any time. This necessity ought not to continue long. 
When it ceases and when the hundreds of municipalities 
of the country realize the value of the services of trained 
health officers and are willing to employ them and 
keep them during good behavior and efficient service, then 
certainly there should be a new sort of public-health school 
which would cut out a considerable part of the instruction 
in both medicine and engineering that now seems to be 
deemed necessary. Health officers may then best be 
trained broadly in the fundamentals of public health and 
sanitation, sociology, law, vital statistics and especially in 
administration. They can and will then call to their aid, 
as needed, specialists in medicine, in sanitary engineering, 
bacteriology, chemistry and other sciences, instead of 
taking a specialist in one of these fields for a health officer 
or for material to be put through a school of public 
health. 


te 


Low :- Bids for Another East 
River Tunnel 


The low bids received by the New York Public Service 
Commission last week for two subway tunnels to be driven 
under the East River, from 60th St. in the Borough of 
Manhattan, to the Queensboro Bridge Plaza in Long 
Island City, about 11. mi., are especially noteworthy in 
view of the troubles which have been met in previous East 
River tunnel driving. Most engineers around New York 
are familiar with the accidents and delays that have been 
met with in the construction of the ten tunnels which 
have already been driven under that river. It is safe to 
say that nowhere else in the world is there another body 
of water under which tunnels have been driven with 
such extraordinary difficulty and danger. The most 
recent and most spectacular difficult tunnel driving 
under the East River was the new gas tunnel at 132nd 
St. which was fully described in Engineering News last 
fall. This is a deep tunnel in rock, 250 ft. below the 
surface of the water. 


The tunnels to be driven at 60th St. will be as 1 
the river bottom as practicable to reduce the total 
and fall. A mile farther south are the two old St 
way tunnels, which were taken over and put in ope: 
tion by the city as part of the underground rapid-trans 
system a year ago. It is of interest to note that t 
corporations which built the Steinway tunnel clainy 
to have expended about ten million dollars on their co) 
struction, whereas they were turned over to the city « 
about three million dollars. 

A short distance farther south are the four tunn 
which carry the lines of the Long Island R.R. und 
the river to the Pennsylvania station at Seventh Av 
These tunnels were built under the direction of the lat: 
Alfred Noble, as engineer, with the Pearson Co, as con 
tractor. Many will recall the huge fountains of es- 
caping compressed air that arose from the surface o/ 
the river over the tunnel headings for months whil: 
this work was-going on. Similar, if not worse, difficulties 
were experienced in driving the pair of tunnels across 
the river from the Battery which are used by the present 
subway trains. Indeed some of the ground through 
which these tunnels pass is so soft that for years after 
the tunnels were opened, there was agitation from time 
to time over reports that the tunnel structure was be- 
coming displaced in the silt. 

For the four tubes a short distance above the Batter) 
tunnels which will form the downtown crossover con- 
nections of the new subway system and which are now 
under construction, the bid price was in the neighborhood 
of $13,000,000, a very much greater price per track, it 
will be seen, than the low bids now made for the 60th 
St. tunnels. Various difficulties have been experienced 
on these downtown tunnels since work was started there, 
but probably no more than was expected by the con- 
tractors when they prepared their bids. 

Possibly one explanation of the low bids on the 60th 
St. tunnels is the expectation that tunneling conditions 
there will be more favorable than at other points on the 
river. As the tunnel crosses directly under Blackwell's 
Island, it will be in solid rock, presumably, for a con- 
siderable part of its length. It is fair to assume, also, 
that the channels on either side of the island, which are 
subject to perpetual tidal scour, will contain less of soft 
silt than the wider stretches on the river below. 

There will be, however, on each of the 60th St. tunnels, 
presumably, at least four points. where a change from 
earth to rock will have to be made, with all the diffi- 
culties that involves. Furthermore, as the East River 
vas tunnel experience shows, the rock in that vicinity 
is very far from reliable for tunneling work. The high 
prices of labor and materials now current make the low 
bids for the East River tunnel the more remarkable. 

Finally it must be noted that not one contractor but 
several were of the opinion that the 60th St. tunnels 
could be built at a low price and backed their opinion 
with their bids. When the petition was presented a year 
ago to have the uptown subway connection made across 
the river by a tunnel instead of by strengthening the 
Queensboro cantilever bridge to carry additional loads. 
the Degnon-McLean Co. offered to build the tunnel for 
not to exceed $4,500,000, if given a chance to bid. When 
it came to actual bidding, however, this company bid 
more than a quarter of a million dollars below its 
guarantee, and one other bidder went lower still. 
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Montreal Centrifugal Pump 


In commenting upon of the 
recently published test of a De Laval steam-turbine- 
driven centrifugal pump at the Montreal Pumping Sta- 
tion, F. W. Dean, in your issue of June 8, makes several 
questionable assertions. He says: “I think that every 
effort should be made in such matters to see that pump- 
ing engine guarantees are based upon the performance of 
the main engine, unmixed, so to speak, with auxiliaries.” 

What the purchaser generally desires is the most 
economical plant, which should the kind of 
guarantees to be drawn. Other things being equal, in a 
steam-driven plant, is not that prime mover, or combina- 
tion of prime mover and auxiliaries, the best that will 
produce the highest overall duty; that is, the most foot- 
pounds of work from a given amount of heat? If the 
cycle of operations can be improved by designing the 
apparatus to work in conjunction with auxiliaries, why 
should it not be done and why should not the auxiliaries 
be included in the guarantees and in the acceptance test ? 

Mr. Dean further says: “It has been my custom, and 
it should always be the custom, to base the performance 
upon the steam used by the engine itself, as a measure of 
the merits of the engine and means of comparison with 
other engines.” »The test conducted by the Montreal 
Water-Works engineers, however, was not intended to 
ineasure the efficiency of an engine. Its purpose was 
rather to determine the duty of a complete outfit, as 
measured by its ability to utilize heat in raising water. 
Iti was agreed with the builder th-refore that the net 
amount of heat received from the boilers would be used 
iu calculating the duty as explained in the report of 
the acceptance test that was supplied to the Engineering 
News. 

The fact that the quantity of heat was defined 
in terms of 1,000 Ib. of steam at a stated temperature 
and pressure, produced from cold feed water of a certain 
temperature, rather than in millions of B.t.u., does not 
alter the situation. 

The weight of steam entering a turbine is not of 
itself a suitable measure of duty in a pumping plant 
as ordinarily designed. For example, a perfect engine, 
expanding adiabatically from 150 Ib. gage to 28 in. 
vacuum, would develop 224 million foot-pounds per 
million B.t.u. received from the boiler, or 252 million 
‘sot-pounds per 1,000 lb. of steam. On the other hand, 
an engine working on an isodiabatie cycle in which 
partly expanded steam is employed to heat the feed water 
up to boiler temperature, to which the use of an exhaust 
steam feed-water heater is an approximation, would have 

duty of 250 million foot-pounds per million B.t.u., 

ut of only 314 million foot-pounds per 1,000 Ib. of steam 

tering the engine. The reheating engine draws more 
team from the boiler, but some of its heat is put back, 

» that actually less heat is required from the fire, and 

ss fuel is burned. Georce H. Gipson. 
Tribune Building, New York City, June 15, 1916. 
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Sir—I have been greatly interested in the article and 
the the Montreal 
centrifugal pump. I believe, however, that the published 
letters create an erroneous impression, when they appear, 


subseque nt discussions concerning 


as they do, by themselves and are read by engineers who 
have not seen the original article that appeared in Engi- 
neering News of April aT. 

The article that has received so much adverse comment 
does not appear to he misleading in the slightest degree, 
for it distinctly warns the reader that heat returned by 
the feed-water heaters is credited in the duty figures, 
and this is certainly as it should be, for the ultimate 
economy of any heat unit is measured by the conservation 
of the heat supplied it: and conversely, the extravagance 
of any unit is measured by the total heat actually ex- 
tracted from the 
engineers are content in getting only the highest mechan- 
ical results from steam, then letting all the heat that 
cannot be converted into mechanical energy go to waste 
in the condenser. If the American Society of Mechanical 
Engineers’ Test Code discourages anything that conserves 
the heat of a system, it would seem that it should be 
revised. Further, engineers are more interested in the 
ultimate steam consumption of a system than they are 
in the consumption of a particular part that obtains 
its greater economy partly at the expense of some other 
unit of the system, such as the boilers. 


system. The time is passing when 


If the steam turbine lends itself to the further use of 
partly expanded steam in feed-water heaters better than 
does the reciprocating engine, it certainly should not be 
barred from enjoying this inherent advantage by an 
arbitrary test code. 

With reference to the editorial in Engineering News 
of May 18, entitled “Triple Expansion Still Ahead,” 
I think that the editor has presented the case in an 
improper light. The duty claimed for the Montreal unit 
is 168.3 million foot-pounds per thousand pounds of 
steam at 140 lb. pressure and 100° F. superheat. This 
certainly is not, by any manner of figuring, equivalent 
to 168 million foot-pounds per million B.t-u. as stated 
in the editorial-and no such figure was claimed nor 
could any one infer from the original report that such 
was the case. The figure of 134 million foot-pounds per 
million B.t.u. actually extracted from the system gives 
the correct measure of the economy of the Montreal in- 
stallation, and represents what any other unit would have 
to meet in order to equal this ultimate economy. If, in 
a comparison between steam turbine and reciprocating 
units, credit for heat returned to the system is not 
allowed the turbine unit, it is manifestly unfair to the 
turbine, not to charge against the reciprocating unit the 
additional work put on the boilers, by evaporating from 
a colder feed temperature. 

As stated in the foregoing, the published letters, 
appearing by themselves, prejudice the reader. For in- 
stance, F. W. Dean’s letter of June 8, relates a case of 
a reciprocating unit where credit was wanted for the 
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steam used in the cylinder jackets. This illustration is 
particularly unfortunate and far from comparable with 
the case under discussion. Here, we are asked to credit 
a machine with heat actually extracted from the system 
in obtaining its economy and the casual reader at once 
infers that some similarly unwarranted credits are 
claimed by the Montreal unit, whereas, in the case under 
discussion, the turbine is charged with absolutely all the 
heat that it removed from the system. 

The steam turbine has brought with it new ways of 
arriving at better efficiency and these better efficiencies 
cannot always be determined in the old ways, and the 
old ways of expressing economies are often extremely 
misleading. There are many cases where a straight high- 
pressure condensing machine is absolutely extravagant 
when compared with the bleeder turbine, although the 
steam consumption of a bleeder turbine in pounds per 
kilowatt-hour is ridiculously high when compared with 
the condensing machine. How, then, are we to express 
the economies in such instances? Not by steam rates, 
for they are misleading. The logical way, to my mind, 
is to hase all duty statements on the actual heat removed 
from the system, for manifestly any heat that remains 
in the system is not consumed. This will eliminate, to 
a degree, such variables as steam pressures and superheat 
that make the usual duty records hard to compare unless 
all the data are available. 

In the case of the Montreal unit, the above method 
was used to a certain degree and adds another precedent 
for the newer and more exact method of determining 
duty; and instead of causing so much adverse criticism 
it should be considered as the forerunner of more modern 
methods that are bound to supersede the antiquated 
methods now in vogue. R. A. Burrorp, Jr. 

131 State St., Boston, Mass., July 1, 1916. 

| What we have criticized is not any improvement in 
pumping equipment or test methods, nor any contract basis 
found desirable by builder or purchaser. What we did 
mildly censure was the statement that the duty of the 
Montreal pump was 168.3 million foot-pounds per 1,000 
Ib. of steam, when that rating did not correspond to 
the widely accepted meaning given by the test-report 
code of the American Society of Mechanical Engineers— 
even though to that figure was appended an explanation 
(sure to be omitted sooner or later by some one) of the 
difference in meaning. The advances in overall effi- 
ciency of large turbine-driven centrifugal water-works 
pumps are each and all matters of unusual interest and 
importance; the greater this interest the greater is the 
need for announcing the accomplishment in unmistakable 
terms. No matter what tests are agreed upon between 
builder and purchaser, in an important case data should 
also be sought that will permit full comparison with 
earlier machines.—Editor. | 
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Creeping and Heaving of 
Concrete Road Slabs 


Sir—I have just read with much interest the editorial 
on the creeping and heaving of concrete road slabs in the 
issue of June 22, p. 1192, in which suggestions are 
requested from engineers who have worked in the field 
ef concrete-road construction. 

The four cardinal faults of concrete roads have been 
in nearly all cases traced to (1) poor drainage of sub- 
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grade, (2) porosity of the concrete, (3) non-unifo: 
abrasive value in the wearing surface, (4) improp 
curing. 

Overcoming the first fault is elementary. If the su! 
grade is permitted to become saturated with water, 
will heave and swell in both northern and _ southe 
climates, this being especially true if the subgrade wa 
over-rolled or over-compressed when dry. A. subgra: 
can be over-rolled as easily as under-rolled, and to pr 
vent over-rolling I recommend a 6- or 7-ton roller. 

The porosity of the concrete is one big obstacle + 
overcome in a concrete pavement. Get the concrete a 
dense as possible, for the absorption of moisture swell: 
the concrete and sets up internal stresses that are ver 
damaging, causing it to crack and disintecrate. The co: 
crete should be laid too dry rather than too wet. It should 
come from the mixer in a quaking homogeneous mas 
If the mix is too wet, the water will soon drain doy 
into the subgrade and take a large portion of the cement 
with it. . 

In almost every case, the parting of the two slabs 
of concrete is not due to subgrade faults, but to tl: 
absorption of moisture in the slab, which causes thi 
concrete to swell. Should this state be followed by a 
few hot days, the slabs would dry out and contract, 
leaving a slight open joint between slabs. This erack 
or joint will at once be filled with dust, sweepings o1 
other incompressible material. This intermittent swell- 
ing and contracting, followed edch time by the entrance 
of foreign matter, will gradually increase the width of 
the joint or crack and force the slabs out of place. By 
this is not meant that no pavement creeps on subgrade, 
but that in most instances the separation of the concrete 
slabs is due to expansion and contraction and not to 
creeping. 

Regarding the non-uniformity of the wearing surface, 
it is certainly the better part of wisdom to get as dense 
and rich a mixture of stone and mortar as possible in 
the top surface, which will not only improve the wearing 
quality of the pavement, but to a large extent form a 
water-tight covering. This can be done by a more 
thorough floating and tamping, and it is a point of 
such tremendous value that too much stress cannot be 
laid on it in all concrete-road specifications. 

Frank W. Sampson. 

Katonah, N. Y., July 10, 1916. 
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Aérial Tramways on the Los Angeles Aqueduct—The use of 
aérial tramways in the construction of the aqueduct for Los 
Angeles, Calif., was described in “Engineering News” of June 
29. It should have been stated that two of the three tram- 
ways were built by the American Steel and Wire Co., of New 
York, N. Y., and the third by the A. Leschen & Sons Rope Co. 
of St. Louis, Mo. 


The Article on Steel and Wood Water Mains at Butte 
Mont., published on p. 1108 of our issue of June 8, siated that 
the first wood stave pipe line laid in Butte which was of red- 
wood pipe, was put down in 1892 and was still in good con- 
dition, and that over 40 mi. of continuous stave wood pipe 
had been laid since that time. It might have been inferre: 
from the wording of the article that all this wood pipe was of 
redwood. We are informed, however, that two of these weod 
conduits are of fir staves, one of them laid many years ago 
and the other about three years ago. 
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laterials and 


Methods of Test 


some of the papers and discussions relating to prop- 
ries and tests of materials read at the Annual Meeting 
the American Society for Testing Materials were pre- 
uted in these columns last week. 
ers of practical interest. 


Below are given 


Two Ways of Testing Cloth 


he existence of two quite different methods of testing 
th in tension was emphasized by the Textile Fabrics 
Committee in recommending one method for belting fab- 
- and another for tire fabrics. Fig. 1, from a short 
er by W. S. Lewis, gives the essentials of the respec- 

e test pieces. 
For the “strip” test the cloth is raveled to 1l-in. width 
nd the test thus made on a definite thread-width. For 
“crab” test a wider strip is used, but the jaws that 
vrip it are only 1 in. wide. Mr. 


Lewis gave a long table 





FIG. 1. SPECIMENS FOR TESTING CLOTH 


Left—Strip test Right—Grab test 


f test results on wool and cotton fabric, showing that the 
vrab method indicated up to 127% greater strength than 

‘ strip method. 

IX. D. Walen discussed the actions of the two test pieces 
during test. Fig. 2 represents the behavior of the threads 
near failure. In the strip test some of the outer threads 
pull away and do not get tension enough to break. In 





FIG. 2. 


Left—Strip test specimen before breaking. 
test specimen before testing. 
fore breaking 


RESULTS OF CLOTH TESTING 


Middle—Grab 
Right—Grab test specimen just 


‘ grab test a larger width of cloth than the jaw width 
rticipates in the resistance. 

lf either test is a true measure of strength of the ma- 
ial, it should for varying width show proportionally 
ied strength. Tests bearing on this point yielded the 
rves reproduced in Fig. 2. These show that the strip 


test follows a straight-line law. while the grab test fol 


tOl- 


lows a curve, 

Variations from the linear law, occurring in duck fab- 
ries, were discussed by John Lind and FE. D. Walen. Cor- 
rections must be introduced to for the number of 
unbroken threads in wide test pieces 
constant 


allow 
the number being 
and for the 
greater cooperation of the whole test piece in very narrow 


after a certain minimum width 


widths, when the pull is able to straighten out the thread. 


Testing Refractory Firebrick 


C. KE. Nesbit and M. L. Bell submitted practical methods 
for testing refractory firebrick. They consider that, to be 
of greatest benefit, the tests should be such that thev may 
be readily made on the finished brick, and their investiga- 
tion, which is reported in the paper, 
that would 


Was to develop tests 
imitate service conditions and give informa- 
tion from which the quality of the brick could be deter- 
mined. The method for making the tests. written in the 
form of a specification, is appended to the paper. It is 
stated that the methods described are primarily intended 
for testing brick about an iron and steel plant, but it is 
helieved that they can be easily modified to fit the require- 
ments of brick in other industries. 


Wear Tests om Concrete 
Acting on the premise that wearing resistance is a func- 
Prof. D. A. 
Abrams, of Lewis Institute, Chicago, has been experiment- 
ing on the wear of concrete blocks placed around the 
perimeter of the Talbot-Jones rattler, in which fixed 
brick are subjected to battering action. Test blocks 8 in. 
square and 5 in. in thickness are arranged around the 
drum of the rattler and subjected to the abrasive action 
of a charge of 200 lb. of cast-iron spheres. About 
blocks have been tested with helpful results. Professor 
Abrams considers that all things are favorable to this 
method of test and thinks that it may prove of consider- 
able value in studying the relative merits of different ag- 
gregates, mixes, consistencies, time of mixing, surface 


tion of hardness, toughness, brittleness, ete., 


200 


treatment, etc., on the wearing resistance of concrete, par- 
ticularly in relation to the construction of floors. 

In discussion George P. Hemstreet (Hastings Paving 
Co.) said that a device similar to that described had been 
in use for ten years in the asphalt block industry and had 
yielded most excellent results. 


Strength of Clamp Splices 
in Reinforcement 

The strength of reinforcement-bar splices. made with 
U-clamps was reported by E. L. Lasier. Mr. Lasier made 
a number of tests of three types of reinforcement splices 
namely, lap splices not embedded in concrete, butt splices 
not embedded in concrete, and lap splices embedded in con- 
crete, 1-in. square cold-twisted reinforcing rods being 
used. The lap splices consisted of two bars overlapping 
each other 17 in. and 21 in., with the ends clamped with 
U-clamps. The butt splices consisted of two rods butt- 
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‘nded and overlapped with another bar extending 17 in. 
in one case and 21 in. in the other on both rods, clamped 
thereto with the regular U-clamp. It was found that the 
!-in. difference in length of lap tested had apparently no 
effect on the strength of the splice, that the clamp lap 
splices when they were not embedded in the concrete sus- 
tained a slightly greater load before the first slip and a 
larger maximum load than the clamp butt splices; that the 
splices consisting of two bars of opposite twist probably 
sustain a greater load before first slip and a larger nraxi- 
mum load than do splices in which the bars have a like 
twist; that lap splices are stronger than butt splices: that 
the clamp lap splices embedded in concrete undoubtedly 
can safely withstand a unit load equal to the unit stress 
in steel reinforcement. 


Emulsification Value of 
Lubricating Oil 


P. H. Conradson described a simple test method for 
comparing oils as to their power to separate out from a 
water emulsion, or demulsify. A 250-c.c. graduated glass 
cvlinder, about 14%; in. in diameter, is charged with 20 c.c. 
of distilled water and 100 ¢.c. of oil. Then steam is passed 
through to churn it, for 10 min., and the cylinder is kept 
1 hr. in a water bath at 130° F. At the end of this time 
the graduations permit reading off the volume of separ- 
ated water, the volume of emulsion and the volume of 
separated oil (on top). ‘The amount of water in the sep- 
arated oil is also determined. 

W. H. Herschel proposed a somewhat different method. 
He takes 20 ¢.c. of oil and 40 ¢.c. of water and, after heat- 
ing them to 130° F., stirs them with a 314x%xq/y-in. 
metal paddle at 1,500 r.p.m. for 5 min. The mixture then 
stands at 130° F., and the rate of settling in cubic centi- 
meters per hour is measured. The best transformer, dy- 
namo and turbine oils settle out in a minute or less. The 
General Supply Committee of the Government specifies 
for turbine and spindle oils a demulsibility of at least 300 
by Herschel’s test, meaning that the entire 20 ¢c.c. must 
separate out within 4 min. 


Proposed Specification for 
Concrete Aggregate 

Realizing that the current specifications for concrete 
aggregate are anything but satisfactory, Clovd M. Chap- 
man, of Westinghouse Church Kerr & Co., proposes a new 
form of specification which he thinks may satisfy the first 
requirement of an acceptable specification—namely. that 
it should insure the production of suitable concrete if the 
uggregates are properly used. But it does not, he thinks, 
satisfy the second requirement, which is that the specifi- 
cations should permit the use of materials found in the 
vicinity of the work, if such materials are capable of 
producing concrete of the required quality. He suggests 
that instead of specifying that a concrete aggregate, par 
ticularly sand, be of a certain fixed minimum standard of 
jualitv, which may not be obtained in certain localities, 
the specification should be made to read in effect as fol- 
1OWS? 


The material used shall be of such quality and shall be 
used in such proportion as to produce a concrete which shall 
show a compressing strength of 2,500 lb. per sq.in. (or 2,000 
or 1,500, as the writer requires) at the age of 28 days when 
tested in accordance with the standard methods of testing. 


Mr. Chapman shows how his firm has utilized t 
method of specification and has succeeded in getting a vy. 
good aggregate. The suggestion is in effect the same 
has been made in a number of cases recentlyv—that co 
crete materials should be tested on the results in the 
crete mixture and not on their composition or behavio: 
separate parts of the mixture, 


Finding Specific Gravity 
of Aggregates 


Prevost Hubbard and F. H. Jackson, Jr., presented 
paper entitled “The Specific Gravity of Fine Homogen 
ous Aggregates,” which outlined an investigation to stud 
methods in common use or those which gave promise o! 
being most satisfactory for the determination of apparent 
and true specific gravity of mineral aggregates such as ar 
used in roadwork, concrete work, etc. Seven different 
methods were described and descriptions of the tests given 
in detail. The authors make the following conclusions: 

In the case of rock and slag an appreciable variation may 
exist between apparent specific gravity and true. specifi 
gravity, depending upon the absorption of the material. It 
is impracticable by any of the methods studied to determine 


the apparent specific gravity of samples composed of frag- 
ments smaller than 1% in. in diameter. Methods emploving 


single test specimens are not safe to use for determining the 
specific gravity of nonhomogeneous aggregates, even when 
the average results of three apparently representative sam- 
ples are taken; fragments not less than 1% in. in diameter for 
methods employing 1,000-gram samples are satisfactory. With 
extremely nonhomogeneous aggregates it is recommended 
that the average of not less than three tests be taken. 


Data for Exponential Fatigue 
lypothesis 


Moore and Seely have compiled a new table of values 
of constant B for the exponential hypothesis of fatigue. 
expressed by the formula 


B 


Stress = - asa 
(: ad vI 
MAL, | 

where V is number of repetitions of stress producing 

failure, and B is a constant. This table is based on test 

results covering only moderate numbers of repetitions. 

The whole hypothesis, however, is intended to replace the 

previously accepted view that there is a lower limit of 

stress at which infinite repetition will not produce failure. 

The present table of values, therefore, does not add weight 
to the hypothesis, but it is reproduced below. 

The authors also gave two charts for solving the for- 
mula, but the formula is very simple to handle by logar- 
ithms. In cases where failure does not mean serious dam- 
age, the authors multiply the second term by the factor 
(1 + 0.015N?), in which case 


1 Vv 
5 loy a\ 


min. ) 


Log S = log B log 1 


wWaL, 


+ log (A+ O.OL5N4) 

TENTATIVE TABLE FOR B, BY MOORE AND SEELY 
Material B Log B 
Structural steel and soft machinery steel... 250,000 5.39794 
Wrought iron 250,000 5.39794 
Steel, 0.45% carbon 350,000 5.54405 
Cold-rolled steel shafting 400,000 5.60206 
{ 400,000 5.60206 


Tempered spring steel : to anes 
Hard steel wire 7781 
Gray cast iron 5.00000 
Cast aluminum 4.903¢ 
Hard-drawn copper 5.1461 
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THE SITE OF THE HETCH HETCHY DAM AND RESERVOIR, SAN FRANCISCO WATER-SUPPLY 


Line indicates crest of dam 


Hetch-Hetchy Dam Site 


The accompanying view is one of the best that it has 
been possible to make of the site of the new Hetch-Hetchy 
dam on the projected water-supply for the City of San 
Francisco, Calif. The dam will be about 300 ft. high, 
the crest coming about where the line is drawn across 
the gorge in the view. Work is now going on upon the 
railroad to the site, the diversion tunnel around the dam 
is.about completed and the diversion dam will be finished 
this year so that construction of the main dam should 


be started next season. 


9° 


New Building Board Goes into 
Effect im New York 


Under a new law a board of review of the building 
operations in all five boroughs of New York City has 
just been formed. This board, known as the Board of 
Standards and Appeals, is headed by Rudolph P. Miller, 
who has been connected with the building department 
of the Borough of Manhattan for many years. The other 
members are noted in the “Personals” column of this 
issue. Mr. Miller has made the following brief memor- 
andum of the duties of the Board. 

The new Board of Standards and Appeals is a sort of 
clearing house for the orders, decisions and interpre- 
tations, sometimes conflicting, of the different city de- 
partments that have jurisdiction over building construc- 
tion and occupancy. The jurisdiction of the board 
covers the testing of materials: the approval of new 
materials and methods of construction: the making of 
rules and regulations, supplementing, where necessary, 

existing provisions of law, not only with respect to 


building construction, but also with respect to fire pre- 
vention, means of exit, elevator installation, and plumb- 
ing and drainage; the hearing of petitions for variations 
of the provisions of the labor law, and the hearing of 
appeals from any order, requirement, decision or deter- 
mination made by a superintendent of buildings or fire 
commissioner so far as they relate to the construction, 
alteration, equipment, occupancy or use of any building. 
An exception, however, is made in the case of tenement 
houses; no appeal can be had from any provision of the 
tenement house law and the tenement house commis- 
sioner remains supreme in the matter of interpreting 
that law. So far as the labor law is concerned the Board’s 
jurisdiction starts at once; in respect to the other matters, 
it’s jurisdiction is not effective until Oct. 1, 1916, when 
the present Board of Examiners will go out of existence. 
& 

A Projected Railway in Salwador, which will make 
through rail travel possible from the United States to Gran- 
ada, Nicaragua, is projected by the International Railways of 
Central America, of 17 Battery Place, New York City, a cor- 
poration affiliated with the United Fruit Co. As described in 
a paper by F. W. Blackford at the annual meeting of the 
Montana Society of Engineers, the company owns and oper- 
ates in Guatemala and Salvador 521 mi. of single-track nar- 
row-gage railways and has projected extensions of 323 mi 
Work on these projected lines was partially suspended soon 
after the beginning of the war on account of the difficulty of 
financing. Only 84 mi. of the railways now in operation are 
in Salvador. This country has an area of 7,325 sq.mi., with 
a population averaging 232 per sq.mi., or as dense as that of 
the State of Connecticut. The country is extremely rugged 
and much of it is voleanic, so that the difficulties of rail- 
way construction are great. The maximum grade adopted on 
the surveys of the new lines are 2%, with a compensation 
of 0.04 per degree of curvature. The maximum curve was 16 
The country is subject to torrential rains During the locat 
ing surveys on Oct. 26, 1913, 12 in. of rain fell between 4 a.m., 


and 4 p.m. The rain was general over Salvador and in places 
reached 14 in. in the 12 hr 
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Big Storage Reservoirs in 
North Carolina 


Contracts have just been let by the Southern Power 
Co., of Charlotte, N. C., for three large earth dams near 
Bridgewater, N. C., the cost aggregating about $2,000,- 
000. The successful bidders were Rinehart and Dennis, 
of Charlotiesville, Va., and the Hardaway Contracting 
Co., of Columbus, Ga. The contract was awarded jointly. 

All three will be of earth. The construction 
plans involve dumping off trestles within the slope lines 
and washing to the center with high-pressure streams of 
water. The slopes are to be 2 on 1 and the top widths 
60 ft. The largest dam is to be on the Catawba River 
and is 2,800 ft. long by 135 ft. high. 
will be on Paddy’s Creek and is to be 
155 ft. high. 
1,100 ft. 


or 
re 


dams 


The second one 
000 ft. long by 
The third is to be on Linville River and 
long by 150 ft. high. There will be conerete 
spillways and tunnel linings. At Linville two 7,000-kw. 
will water released to reservoirs 
The work includes 4,500,000 cu.yd. of main ex- 
cavation, 50,000 cu.vd, of concrete, 40,000 yd. of tunnel 
excavation and 100,000 yd. of rip-rap. 


generating units use 


below. 


Ten steam-shovel 
outfits will be employed and a large concreting plant. 


Two New Railway Chief 
Engineers 
The portraits of the new chief engineers of two Eastern 
railways are shown herewith. The appointment of R. N. 
Begien as chief engineer of the Baltimore & Ohio R.R. 
was noted in Engineering News, July 6, p. 42, together 


RALPH NORMAN BEGIEN 


with a brief biographical sketch. A, E. Owen’s appoint 
ment as chief engineer of the Central R.R. of New Jerse 
was noted in the personal columns of last week. 

Mr. Owen was born in Montclair, N. J., Jan. 19, 187 
He studied engineering at Rutger’s College, New Brun- 


ARTHUR E. OWEN 


wick, N. J., and began his experience in railway work 
as a draftsman in the office of the tax agent of the Central 
R.R. of New Jersey at New York City in 1898. The 
following year he was transferred to the office of the 
chief engineer. Subsequently he was assistant engineer 
of the railway at Mauch Chunk, Penn., and at Jersey 
City, N. J. In 1907 he was promoted to be principal 
assistant engineer. 
% 


Minnesota Steel Company’s 
New Plant at Duluth 


Ever since the development of the enormous iron-ore 
deposits lying to the north of Duluth, Minn., projects 
have been agitated to convert the ore into finished iron 
and steel at this location, instead of transporting the 
ore nearly a thousand miles by water and a hundred 
miles by rail to the furnaces of the Pittsburgh district. 
At present most of the big ore-carrying vessels have to 
make their return trips empty. By establishing furnac« 
plants at the head of the Lakes, it would be possibl 
to bring the coal to the ore as well as the ore to the 
coal, and effect this transportation at comparatively low 
cost. 

The United States Steel Corporation, after the com- 
pletion of its great plant at Gary, Ind., some years ago. 
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rtook the development of steel manufacture at 
ith. A tract of 1,500 acres was purchased at the 
| of Duluth harbor, about nine miles from the center 

\uluth but within its corporate limits. On this site 

re has been completed within the present year a steel- 

ufacturing plant involving the investment of some 
~»).000,000. There are two 500-ton blast furnaces and 

open-hearth steel furnaces of 75-tons capacity each. 
The rolling mills in connection with the plant are 
equipped to turn out steel rails, structural shapes, or 
merchant bars. The ingots produced are 22x26x77 in., 
: and are handled in a 40-in. reversing blooming mill, 
the exhaust steam from which is utilized by a low- 
pressure steam-turbine electric-generator unit. The gas 
from the furnaces is utilized in four twin-tandem gas- 
engine generator sets of 3,000-kw. capacity and five 
single-tandem gas-blowing engines of 24,000-cu.ft. capac- 
ity each. The coal brought by the Lake steamers is 
converted into coke in 90 Koppers byproduct coke 
ovens, so that the plant has the gas from these ovens 
use as well as the from the blast 
furnaces. The buildings of the plant are of steel frame 
construction with walls made up of two-piece concrete 
blocks. 

Slag from the blast furnaces is delivered to four slag- 
granulating pits, and is then utilized for the manufacture 
of portland cement in a 4,000-bbl. cement-making plant 
owned by the Universal Cement Co. Nearly 2,500 em- 
ployees will be required for the complete operation of 
the steel plant and cement plant, and the steel plant can 
produce 350,000 tons of steel per annum, 
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Engineering Students Number 
Over Thirty Thousand 


The appended tabulated figures on students in the en- 
gineering schools of the United States were presented 
at the recent annual meeting of the Society for the Pro- 
4 motion of Engineering Education, through the codperation 
‘ of the United States Bureau of Education and the 
society’s Committee on Statistics. A variety of intcrest- 
ing comparisons are possible, such as the great increase 
in chemical engineers, the decrease ‘in civil and mining, 
and the slump and recovery in number of mechanical engi- 








neers, 
STUDENTS IN THE UNITED STATES 

Engineering Branch 1906 1911 1915 
GORR, guindada Glas tee skies twcen es 5,591 
Se RE Sa ee ee 1,452 
CIVER 5 dated ol Cbs a MEPs ewes a eESS 8, 
Electrical 6, 
Mechanical 7, 
Mining 22 <0 2 
OURGE ona ateea a weed eed “ 

CORRE Gk dc tea oer nether 04dss 27,727 31,499 32,843 
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Straightening Root River for 
Land Reclamation 


A contract for straightening Root River, Houston 
‘county, Minnesota, so as to substitute 20.7 mi. of river 
jannel for 31.3 mi. and reclaim 11,765 acres of land 
“i )ject to overflow three years out of five on the average, 
lis just been awarded on bids received June 3, 1916, to 
I’ H. & G. A. MeWilliams, of Chicago, at 6.69c. per 
cu.vd. of excavation. The work includes 1,825,451 cu.yd. 
0 excavation, clearing 50 acres of right-of-way, and re- 
oving and replacing two highway bridges, to be done 
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by Dee. 31, 1918. Contracts for a new railroad bridg 
and a second highway bridge were not let. 

The new channel begins 3 mi. west of Houston and 
joins the old channel 2 mi. west of the junction of the 
foot with the Mississippi, about 3 nu. below La Crosse. 
The bottom of the new channel will be 50 ft. at its 
upper end, increasing to 72 ft. at a point 314 mi. above its 
lower end. The side slopes will be 1 to 1. The fall 
its 20.7 mi. of length will be 55 ft. At flood stage the 
computed velocity is 6 ft. per sec. and the discharge 7,000 


sec.-ft. The land reclaimed has an estimated value of 
$150 an acre. The court has assessed a benefit of $11.50 


an acre on the land. The report on the ditch, known as 
Judicial Ditch No. 1, Houston County, was made by 
George A. Ralph, Chief Engineer. 


Supervising Architect's Office 
May Be Superseded 


The House of Representatives has just reported the 
Publie Buildings Bill, with a radical provision which 
changes the present system of conducting federal build- 
ing work and abolishes, as such, the office of the Super- 
vising Architect. In its stead the bill creates a Bureau 
of Public Buildings, headed by a Commissioner of Public 
Buildings to be appointed by the President and to hold 
office for four years. 

The Bureau of Public Buildings will have complete 
jurisdiction over and control of the selection of sites, 
drafting of plans ana specifications, supervision of con- 
struction and care and maintenance of all public build- 
ings. It is provided that as far as possible the officers 
and employees of the office of the Supervising Architect 
are to be transferred to the new Bureau. The bill pro- 
vides for the standardization of buildings in the smaller 
places and makes such restrictions as to the curchase of 
sites and construction of buildings as wil! resuit in sav- 
ing of 25 to 50% over previous authorizations. 
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Cleveland’s New City Hall 
and Civic Center 


The new City Hall of Cleveland, Ohio, was dedicated 
with appropriate ceremonies on July 4. The site for the 
building was selected by a «..mission in 1898, and this 
commission worked out at the same time a plan for 
grouping the principal public buildings of the city. The 
architect of the City Hall was J. Milton Dyer. The build- 
ing covers an area 230x380 ft., is five stories high with 
a basement and sub-basement, and cost about $3,000,000. 
The structure is of steel framework and reinforced con- 
crete. The exterior walls are of Vermont gray granite, 





NEW CITY HALL AT CLEVELAND, 


OHIO 
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and Italian marble is profusely used for the interior fin- 
The of the building was planned to 
harmonize with the Federal Building, which was the first 
of the group plan to be erected. The second building 
of the group completed was the County Court House, 
which is seen in the background in the accompanying 
view of the new City Hall. These buildings are located 
at the top of a bluff overlooking Lake Erie. 

The other three buildings which will complete the group 
plan are a $2,000,000 public library building, which is 
to be built on a site just across the street from the Fed 
eral Building, a Union Station and a Convention Hall. 
An agreement between the railroad and the city for the 
new Union Railway Station was ratified by popular vote 
last November. Work on the construction of the building 
awaits action by Congress, authorizing the sale of the 
Marine Hospital grounds, which are part of the site. 
The bill has passed the Senate and is now before the 
House, Bonds were voted Hall last 
April. The total cost of these six public buildings will be 
about $30,000,000. 


ish. architecture 


for the Convention 
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FloodsMake Hawvocin the South 


Heavy floods in North and South Carolina, Virginia, 
Tennessee and West Virginia, on July 15 and 16, caused 
property damage of some $15,000,000 and the loss of 
upward of 15 lives. Railroad and telegraph communi- 
cation has been seriously interrupted and details of en- 
gineering work affected are not obtainable. 

A small dam and power station of the Dravo Power 
Co. on the Broad River near Gaffney, S. C., was washed 
out. An earth fill at the Lookout dam near Statesville, 
N. C., broke and destroyed an old mill in which cotton 
was stored. Dams of the Southern Power Co., at Lake 
Toxaway and Hendersonville were reported out but this 
has been denied by the company. The hydro-electric 
power stations of this company at Lookout Shoals, Ca- 
tawba, Ninety-Nine Islands, and the steam station at 
Mt. Holly were partly submerged. 

Many railroad and highway bridges were lost, includ- 
ing one under construction by the Southern Ry. over the 
Catawba River at Belmont, N. C.; there were 14 men 
at work of whom four were reported rescued. The great- 
est loss reported in any one place was at Asheville, N. C., 
where 25 cotton and lumber mills, machine shops, coal 
yards, etc., and 60 dwellings were washed away. About 
1,200 persons were thrown out of work and 400 made 
homeless. 


"9° 


x 


Don Juam Whittemore 


Don Juan Whittemore, oldest past-president of the 
American Society of Civil Engineers and an honorary 
member of the Society since 1911, died July 16, at his 
home in Milwaukee, Wis. He was 86 vears old, but 
he had retired from active work, as chief engineer of 
the Chicago, Milwaukee & St. Paul Ry., only six years 
ago. 

In years of service in railway engineering he had had 
perhaps no equal. He was born at Milton, Vt., in 1830, 
and entered the engineer corps of the Vermont & Can- 
ada R.R. when but 17 years of age. Within two years 
he was assistant to the chief engineer of the road and 
in charge of a construction division. 
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DON JUAN WHITTEMORE 


On the completion of the Vermont & Canada R.R. 
young Mr. Whittemore was appointed Assistant Engi- 
neer in charge of a division of the Great Western Ry. 
of Canada, where he remained until 1852. He then served 
as engineer for the contractor in the building of the 
Central Ohio R.R. from Zanesville to Wheeling, W. Va. 
For the four years following 1853 he was assistant to the 
chief engineer of the La Crosse & Milwaukee R.R.; then 
chief engineer of the Southern Minnesota R.R. 

During the winter of 1860-61 he was in Cuba as chief 
assistant engineer of the Ferrocarril Del Oeste. In the 
spring of 1861 he returned to Wisconsin to become 
chief assistant engineer of the La Crosse & Milwaukee 
R.R., the nucleus of the Chicago, Milwaukee & St. Paul 
Ry., of which Mr. Whittemore was made the first chief 
engineer in 1863, and of which he remained chief en- 
gineer for 47 years. Upon his retirement as chief en- 
gineer in December, 1910, the honorary position of con- 
sulting engineer of the railway was created for him. 

During his long career as a railway chief engineer 
Mr. Whittemore received many honors. He was elected 
president of the American Society of Civil Engineers 
in 1884. The following year he was made a member 
of the Institution of Civil Engineers of Great Britain. 
He received the honorary degrees of Doctor of Laws and 
Doctor of Philosophy from the University of Wisconsin 
and the degree of Civil Engineer from the Universit) 
of Vermont. He was also an honorary member of thie 
Western Society of Engineers. 

Fg 

Plans for an Activated-Sludge plant to treat the sewace 

of Matawan, N. J., drawn by Geo. A. Johnson, Consulting Engi- 


neer, New York City, has been approved by the State Depart- 
ment of Health. 

A Collapse of Subway Timbering occurred on Nostrand 
Ave., Brooklyn, on July 13. Following a heavy rain, a lars 
sewer broke, the water washing out sufficient supports to cause 
the collapse of 200 ft. of roadway, including the surta 
tracks of the Brooklyn Rapid Transit Co. An approachirs 
trolley car disregarded a warning and fell into the hole, § 
persons being injured. 
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Notable Philippine Railway Completed—The railway from 
nila to Hondagua, across the Island of Luzon from west to 
t has been completed and thrown open to traffic. This pro- 
es rail connection between Manila, which is on the west 
st, on the China Sea, with the Pacific coast ports on Lopez 


where direct service may be established with American 
rts, shortening the route to Manila t veral days. The 
iway is through primeval tropical forests and has been 


years building. 


4 Large Amount of Paving in Cleveland, 
ted but must await 
lled for Aug. 8. 


Ohio, is pro- 
popular authorization at an election 
The general scheme adopted by the 
Council calls for a bond issue of $3,500,000 for the extension 
f 107 streets. Other paving propositions in hand would 
bring the total bond issue up to $6,500,000. Since for every 
iollar provided by the city nearly much is forthcoming 
rom property owners, about $11,500,000 will be expended in 
street extensions and repaving in Cleveland, if the two 
schemes go through. 


City 


as 


A Public Buildings Commission to investigate as to what 
ublic buildings are needed in the District of Columbia to 
rovide accommodations for all the Federal offices there, with 
e proper location of such buildings, and their probable cost, 
is provided for in the Sundry Civil Appropriation Bill approved 
July 1. The Commission is to be composed of members 
selected from the committees on Appropriations and on Public 
Buildings of the House and the Senate, together with the 
Superintendent of the Capitol Building, the officer in charge of 
public buildings and grounds and the Supervising Architect. 
The report of the Commission is to be made not later than 
Jan. 1, 1918. 


p 
I 
tl 


Openings for Highway Engineers are made by the passage 
of the Federal Aid Road Act, noted in last week's issue. The 
Office of Public Roads and Rural Engineering under Logan 
Waller Page is already sceking experienced highway engi- 
neers. An examination is announced, Aug. 8, for Senior High- 
Engineers, at salaries from $2,200 to $4,000 per annum. 
The competitors will not be assembled for a written exam- 
ination but will be rated on training and experience. Appli- 
cants must be at least 30 years old and have had eight years 
“responsible engineering experience” not less than five of 
which must have been in “responsible highway engineering.” 
Applications should be addressed to the Civil Service Commis- 
sion at Washington. 


wey 


St. Louis Garbage Collectors’ Strike Ended—There were no 
garbage collections in the city of St. Louis from June 30 to 
July 6. The white teamsters employed by the street-cleaning 
and some other city departments struck for an increase in 
pay of from $50 to $65 per month. The negro teamsters, who 
were practically all on garbage collection, did not strike, but 
they were intimidated and refused to take out the teams. The 
strike was finally settled by an agreement of the Board of 
Estimate (which-is composed of the Mayor, President of the 
Board of Aldermen and the Comptroller) to increase the sal- 
as demanded. The Comptroller voted against the in- 
crease on the ground that it is the entering wedge for a 
aid by union laborers on the city treasury. 


aries 


Bayonne, N. J., Five Days Without Water-Supply—Owing 
a break in the water-supply main near where it passed 
inder the tracks of the Delaware, Lackawanna & Western 
LR. in the Hackensack meadows, the City of Bayonne, hav- 
a population of about 68,000, was practically without 
iter for five days. The water-supply of the city is fur- 
hed by the New York & New Jersey Water Co., which in 
n purchases the water from the Passaic Water Co. The 
ak is said to have been caused by the vibration of passing 
iins, and owing to the swamp land through which the pipe 
laid, there was much delay in getting at the break. Several 
imps of large capacity were required to unwater the hole. A 
rtial.supply of water was obtained by a connection with 
ey City mains. 


\ Section of the Groined Arch concrete roof of the clear- 

r basin of the new West Side water filters at Cleveland, 
io, collapsed on the night of July 9. No one was hurt. The 
of was carried on 20-in. square columns spaced on 15 ft. 

squares and reinforced with four %-in. vertical round 
is, bound with 4-in. wire every 24 in. The groined arches 
re 6 in. thick at crown, about 12 in. thick at spring and 
nforced with \4-in. square rods. The columns averaged 
{t. 6 in. in height. At the time of the collapse non» of the 
vel or earth fill had been placed on the roof. The failure 
complete over an area about 30 ft. square and involves four 
umns. An official investigation is now under way. 


The National Septic Process Protective League, an organi- 
on of municipalities and others to codéperate in defending 
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suits for infringements of the Cameron septic 


announces in a circular dated July 6 that over 
palities have already joined the 


tank 
Seventy 
League. H. M 





munici 


Bracken, of 


the Minnesota State Board of Health, is President: A. El tt 
Kimberly, Consulting Engineer of Columbus, Ohio, is Vices 

President, and Frank G. Pierce, Secretary of the League of 
Iowa Municipalities, Marshalltown, Iowa, is Secretary 

Treasurer. The organization of the League was noted i: 
“Engineering News” of Mar. 23, 1916, p. 578 The circular 
states that “if the present claims of the Cameron Septic Tank 
Co. are established in court, every sewage-disposal plant 
in the country that has not settled with this company will be 
liable for a royalty On the contrary, if the court of last 
resort once holds against the company, every municipality is 
thereby freed from payment of royalty.” The League invites 
the coiperation of other engineers and municipalities not 


already members. 


The Moffatt Tunnel, projected through the transcontinental 


divide, on the line of the Denver & Salt Lake City R.R., may be 
financed by a combination of Eastern and Denver capital. Den 
ver newspapers state that a syndicate of Boston and New 
York banking houses has agreed to subscribe $3,000,000 pro- 
vided an additional $3,000,000 is raised in Denver. Of the latte 
amount, $1,000,000 has been subscribed by a syndicate of Den 
ver capitalists and an association of Denver banks and trust 
companies has agreed to take a second million, leaving one 
million to be subscribed by small investors The Denver & 
Salt Lake Ry., originally the Denver, Northwestern & Pacific 
Ry., was projected and built by the late D. H. Moffatt, and is 
planned eventually to reach Salt Lake City. As originally 


uilt, the 

,100 ft., and the steep grades and curvature on 
division of the road add greatly to its 
vhile the winter operating conditions very 
driving a tunnel about 5% mi. long through the ridge the 
summit elevation would be lowered about 1,700 ft Numerous 
attempts have been made in the past ten years to finance the 
tunnel project through the aid of the State of Colorado or the 
City of Denver, but they have all defeated. 

The Water-Works cof Chattanooga, Tenn., owned by the 
City Water Co., have been valued by a board of three apprais- 
ers appointed under an agreement between the company 
the city. The board consisted of J. N. Hazlehurst, of Atlanta, 
William Wheeler, of Boston, and John W. Alvord, of Chicago 
The members of the board disagreed as to the method of com- 
puting depreciation on the plant. After agreeing substantially 
on the cost of reproduction, Messrs. Wheeler and Alvord, 
adopting the sinking-fund method of estimating depreciation, 
arrived at a total of $398,675 as the amount to deducted. 
Mr. Hazlehurst, in a minority report, used the straight-iine 
method of depreciation, and obtained a figure of $743,159 
The final estimate of Mr. Hazlehurst for the total value of the 
property is $2,000,000. In justification of the fairness of this 
estimate, Mr. Hazlehurst shows that the city, in case it decided 
not to purchase the company’s plant, could build an entirely 
new plant by the investment of $2,000,000, which could be 
operated at an estimated cost of $77 per 1,000,000 gal. fur- 
nished, which compares with $104 operating cost by the present 
plant. Mr. Hazlehurst further shows that the actual money 
invested by the company in the plant after deducting its 
profits through the sale of lands is $1,544,000. The water 
rates it has collected have paid its operating charges, taxes 
and interest on the investment, so that if the city paid the 
company $2,000,000 it would be allowing a profit of $456,000 
on the company’s investment over and above what it has re- 
ceived in interest. 


railway crosses the divide at an elevation of about 
the 
operating 


summit 
expenses, 
By 


are severe 


been 


and 


be 


A Bridge Across San Francisco Bay between Oakland and 
San Francisco is projected by the “Associated Bridge Engi- 
neers,” made up of Wilbur J. Watson & Co., of Cleveland; 
William Russell Davis, of Albany, N. Y.; and Harlan D. Miller, 
of Albany, N. Y., and Oakland, Calif. The bridge would cross 
the bay at its narrowest part and its terminal in San Francisco 
would be south of nearly all of the main docks for seagoing 





steamers, so that ocean traffic would not be much interfered 
with. The bridge as designed would carry four railway 
tracks, two for through railway trains and two for interur- 


ban trains, and three roadways, one for automobile traffic and 


two on brackets outside the trusses for slow-moving traffic 
The total width of the bay at the crossing is about three 
miles, and with its approaches the bridge would be about 


five miles in length. The designs are based upon a structure 
made up chiefly of 250-ft. steel truss spans supported wn con- 
crete cylinder piers with pile foundations. Over the deep- 
water channel in the bay there would be a 600-ft. span 100 
ft. above the water, and in addition a lift span which could 
be raised to give 210 ft. vertical clearance to high-masted 
vessels. Similar spans would be located where the bridg« 
crosses the Oakland estuary, the channel by which vessels 
reach the piers at Oakland. A public hearing on the plans 
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for the bridge 
Oakland on 
Engineers, 


is to be held in San Francisco Aug. 

Aug. 7, before a Board of United 
consisting of Col. Thomas H. 
L. Potter and Maj. George B. Pillsbury. 


15 and at 
States Army 


tees, Col. Charles 


The Sundry Civil Appropriation Bill which became law on 
July 1 provides $7,267,000 for the continuation of work on 
publie buildings previously authorized. The only large items 
in this are for the Post Office and Court House at Portland, 
Ore., $425,000, and for the new Interior Department Building 
in Washington, $756,000. The Public Health Service receives 
$2,058,000, and in addition special appropriations of $400,000 
for the prevention of epidemics, $250,000 “for field investiga- 
tions of the diseases of man and conditions influencing the 
spread thereof, including the sanitation and sewage and pol- 
lution of navigable streams and lakes of the United States”; 
and $25,000 for special studies of rural sanitation. The Inter- 
state Commerce Commission, in addition to its regular appro- 
propriation, receives $225,000 to enable it to keep 
regarding safety conditions on railways and to investigate 
and test block signals, train control and other safety ap- 
pliances. To carry on the work of railway valuation, $3,500,- 
000 was appropriated. The War Department receives $4,683,- 
000 for improvements and other work at arsenals and mun- 
ition factories. In this is included $500,000 for a new Gov- 
ernment powder plant, $500,000 for increasing the capacity 
of the Rock Island arsenal, and $800,000 for the Watervliet 
arsenal The Engineer Department receives $700,000 for 
continuing the work on the Lincoln Memorial and the re- 
building of the Aqueduct Bridge across the Potomac River in 
Washington is authorized, the contract price not to exceed 
$900,000. For the Interior Department, $700,000 is appropriated 
for public land surveys, with the compensation of surveyors 
limited to $200 per month, except in Alaska, where the limit 
is $10 per day and not to exceed $3 per day for subsistence. 
The U. S. Geological Survey receives $1,255,000, the Bureau of 
Mines $955,000, and the Reclamation Service $8,884,000. The 
Alaska Engineering Commission, for its work in building the 
Government railway in Alaska, receives $6,250,000. The Coast 
and Geodetic Survey receives $425,000 for field expenses, $330,- 
000 for its marine equipment, $275,000 for office expenses. For 
the operation and maintenance of the Panama Canal, $15,800,- 
000 is appropriated; and in addition, $4,535,000 for fortifica- 
tions, barracks, etc. 
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F. H. Chamberlain has resigned as General Manager of the 
Alabama Power Co., Birmingham, Ala. 


S. A. Arnold and B. A. Tripp have opened offices in Cleveland, 
Ohio, under the firm name of Arnold & Tripp, for the practice 
of landscape architecture. 


Henry L. Bowlby, former State Highway Engineer of 
Oregon, is now Executive Officer of the Pacific Highway Asso- 
ciation with headquarters at Portland, Ore. 


F. A. Burr has resigned as General Sales Manager of the 
Tennessee Coal, Iron and Railroad Co. to accept a similar po- 
sition with the Etna Explosives Co., New York City. 

Allen Loomis, of the engineering staff of the Packard Motor 
Car Co., Detroit, Mich., has resigned to engage in private 
practice as a consulting engineer, with offices in Cleveland, 
Ohio. 

H. B. McMaster, General Manager of Branches of the Berger 
Manufacturing Co., Canton, Ohio, has resigned to become Vice- 
President and General Manager of the Gordon Tire and Rubber 
Co,, Canton 

EK. J. Burdick has been appointed Assistant General Man- 
ager of the Detroit United Ry. He has been with the Detroit 
street railway since 1895, and is a past-president of the Detroit 
Engineering Society. 

A. N. Talbot, M. Am. Soc. C. E., Professor of Municipal and 
Sanitary Engineering at the University of Illinois, has been 
awarded an honorary degree of Doctor of Engineering by the 
University of Michigan. 

Edward I, Clawiter, Assoc. M. 
as Engineer in charge of.the 
Lux, Ine., to become Engineer 
Co., San Francisco, Calif. 

Willis Whited, M. Am. Soc. C. E., Bridge Engineer of the 
Pennsylvania State Highway Department, received the honor- 
ary degree of Doctor of Engineering at Iowa State College 
at the recent commencement. 


Am. Soc. C. E., 
southern division 
of the San 


has resigned 
of Miller & 
Francisco Bridge 


Rodman Willey, Assoc. M. Arm. Soc. C. 
of the Kentucky State Highway 


E., Bridge Engineer 
Department, has been ap- 
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pointed Road Commissioner to succeed Robert C. Terrell. 
salary of the office is $3,000 per annum. 

R. L. Heeren, formerly a civil engineer, Bridge and Con 
struction Department of the Pennsylvania Steel Co., Steelton. 
Penn., has joined the engineering and sales department of th. 
Bethlehem Steel Co., South Bethlehem, Penn. 

J. F. Putnam, Assoc. Am. Inst. E. E., has been appointed 
Assistant Professor of Electrical Engineering at Sibley Co}- 
lege, Cornell University. He was formerly 
Physics at St. Johns College, Shanghai, China. 


The 


Professor of 


Richard M. Kreutz, formerly a civil engineer, Bridge and 
Construction Department of the Pennsylvania Steel Co., Stee! 
ton, Penn., is now with the sales and engineering department 
Bethlehem Steel Co., South Bethlehem, Penn. 


Robert Farnham, M. Am. Soc. C. E., recently Assistant to 
the Engineer of Bridges and Buildings of the Pennsylvania 
R.R., has been appointed Assistant Engineer of Bridges ani! 


Buildings, and his former position has been abolished. 


W. J. Collier, of Harrisburg, Penn., has been appointed 
Plant Engineer of the Steelton plant of the Bethlehem Stee 
Co., formerly the Pennsylvania Steel Co. He is a graduate in 
civil engineering of Lehigh University, class of 1895. 


William G. Arn, Assoc. M. Am. Soc. C. E., recently Road- 


master of the Illinois Central R.R. at Mattoon, Ill, has been 
promoted to be Assistant Engineer of Maintenance-of-Way 


with office at Chicago, Ill, succeeding Milton B. Morgan, 
transferred. 


A. W. Thompson, M. Am. Soc. C. E., has been appointed 
Vice-President in charge of traffic and commercial develop- 
ment of the Baltimore & Ohio R.R. system. He is a former 
Chief Engineer of the railway, and since 1912 has been Vice- 
President in charge of operation. 


Cc. F. Hinchman, Assistant Engineer of Maintenance-of- 
Way of the Cleveland, Cincinnati, Chicago & St. Louis R.R. at 
Mount Carmel, Ill., has been promoted to be Engineer of 


Maintenance-of-Way, Indianapolis terminal division, Indian- 
apolis, Ind. 


J. G. Bloom, M. Am. Soc. C. E., recently Division Engineer 
of the Chicago, Rock Island & Pacific Ry. at Little Rock, Ark 
formerly with the valuation department of the railway at 
Chicago, has been promoted to be Division Superintendent of 
the Amarillo division, with headquarters at Amarillo, Tex 


W. Kemp Walker, Assoc. M. Am. Soc. C. E., has resigned his 
position of Assistant Field Engineer, Roadway Department 
Division of Valuation, Interstate Commerce Commission, with 
headquarters at Kansas City, Mo., to become Engineer in 


charge of special track work of the Wabash R.R., with offices 
at Peru, Ind. 


J. H. Meyers, Assoc. M. Am. Soc. C. E., recently with the 
Bridge and Construction Department of the Pennsylvania 
Steel Co., Steelton, Penn., has been promoted to be Assistant 
Superintendent of the plant, which is now a part of the Beth- 
lehem Steel Co. Mr. Myers is a graduate of Lehigh University 
in civil engineering, class of 1896. 


Henry G. Stott, M. Am. Soc. M. E., Superintendent of Motive 
Power of the Interborough Rapid Transit Co., of New York 
City, was obliged to undergo a very serious operation on 
Friday, July 7, in connection with a trouble of long standing 
Mr. Stott has improved since the operation, and his present 
condition promises a speedy recovery. 


A. D. Ludlow, a sewer contractor of Kansas City, Mo., has 
been appointed Engineer of Sewers, Department of Engineer- 
ing of Kansas City. He is a former Assistant Engineer of 
the city engineering department and was Assistant Engi- 
neer of the Kansas City Terminal Ry. during the construc- 
tion of the Kansas City Union Station. 


John J. Bernet, Vice-President of the New York Central 
Lines, Chicago, Ill., has been elected President of the reorgan 
ized New York, Chicago & St. Louis R.R. (Nickel Plate), which 
was recently sold by the New York Central Lines to Cleve- 
land, Ohio, capitalists. Mr. Bernet is 48 years old; he entered 
the railway service in 1889 as a telegraph operator on the 
Lake Shore & Michigan Southern Ry. 

R. L. Daugherty, for the past six years Assistant Professo! 
of Hydraulics at Sibley College, Cornell University, has been 
appointed Professor of Hydraulic Engineering at Rensselae! 
Polytechnic Institute, Troy, N. Y. He succeeds Prof. Lewis 
F. Moody, who has resigned to engage in private practic 
Professor Daugherty graduated from Leland Stanford Unive: 
sity in 1909. He is the author of three textbooks, “Hydrauli 
Turbines,” “Centrifugal Pumps” and “Hydraulics.” 


Frank G. White, Assoc. M. Am. Soc. C. E., Chief Assistant 
Engineer of the California State Board of Harbor Comm’: 
sioners, has been appointed Chief Engineer of the Board 
succeed Jerome Newman, M. Am. Soc. C. E., resigned, 
noted in these columns July 6. Mr. White is a graduate of 
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"niversity of Iowa, and for the past six years has been 
( f Assistant Engineer of the Harbor Commission. Before 
he was with the City Engineer’s department of San 
cisco, being employed on the design of several of the 
sewers. 
Hu. H. Rousseau, Assoc. M. Am. Soc. C. E., Civil Engineer 
1” S.N., who has been a member of the Isthmian Canal Com- 
on since 1907, has been ordered home and placed on wait- 
orders. Mr. Rousseau was made Chief of the Bureau of 
y is and Docks in January, 1907, and three months later re- 
ned to accept the Panama appointment. Since that time he 
been resident on the Isthmus and for the most part in 
ge of building and terminal construction. Under an Aet 
Mar. 4, 1915, he was to the grade of 
Engineer in the Navy, with rank of Rear-Admiral 
lower nine. 
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Robert C. Terrell has been removed as State Road Commis- 

ner of Kentucky. The following extract from an editorial 
in the Paducah “Evening Sun” of June 30 
local view of the situation: 


In view of the fact that Terrell has always rendered satis- 
faction it will doubtless strike the people of the state as 
peculiar that he was not retained in his position. The only 
possible anwer is that the governor does not see in Terrell 

combination of a good servant and an able politician. The 
ex-road commissioner has never been much of a factor in 
politics. He has committed the unpardonable sin of attending 
to the business of his department, and unwisely refrained from 
getting out and participating in the election of state officials, 
which is almost as bad in Frankfort’s official eye as working 
for the other side. 


is of interest as a 


p 


Rudolph P. Miller, M. Am. Soc. C. E., former Superintend- 
ent of the Bureau of Buildings, Borough of Manhattan, New 
York City, has been appointed Chairman of the newly created 
Board of Standards and Appeals, which will have jurisdiction 
over all building operations in all the five boroughs of the 
city, instead of the control being separate for each borough. 
The new Board has but two salaried members, the Chairman 
and Daniel Sullivan, Secretary. Mr. Miller’s salary is $7,500 
per annum and the Secretary’s $3,600. Other members of the 
Board are L. C. Holden, Architect; William Crawford, Build- 
ng Contractor; Howard C. Baird, M. Am. Soc. C. E., of the firm 
of Boller, Hodge & Baird, Consulting Engineers; A. R. Kirkus, 

real estate expert, and A. J. Boulton, a Brooklyn labor rep- 
resentative, who receive $10 a day whenever the Board con- 
venes. 

William Wallace Ewing, M. Am. Soc. C. E., has been ap- 
pointed Special Agent of the Bureau of Foreign and Domestic 
Commerce of the United States Department of Commerce. His 
work will be to investigate construction materials and ma- 
chinery in South America. Civil-service examinations for the 
position were held in 25 cities and 19 men took the examina- 
tion. About two-thirds of these passed the examination and 
| turn were requested to present themselves in Washington 
tor an oral examination before the appointment committee. 


Mr. Ewing was successful in both examinations and will 
shortly commence his duties at the Bureau in Washington. 


After an extended trip in the United States in conference with 
the exporters, receiving their specifications and other infor- 
mation:for presentation in the foreign field, a tour of South 
America will be made visiting all of the principal centers, 
where engineering and construction materials and equipment 
are used. Progress reports will be made during this period. 
On return to the United States it is planned to revisit the 
exporters, advising and conferring with them regarding the 
best methods to be used in developing the sale of their 
several manufactures. 
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Richard H. McCary, President of the R. H. McCary Co., gen- 
eral contractors, Los Angeles, Calif., died June 26. 


James L. Brass, Assistant General Manager of the Union 
Pacifie R.R. system died June 30, at Seattle, Wash. His 
early experience was with the auditing department of the 
maintenance-of-way division of the Oregon-Washington Rail- 
I | and Navigation Co. 


Dantel Edmund Garrison, a retired steel manufacturer of 

> ouis, Mo., died July 4. As President and General Man- 
of the Vulcan Steel Co., he is said to have rolled the 
steel rails in the country west of the Mississippi River. 

as 77 years old and retired from active business in 1890. 


James Frank Morrison, a pioneer electrical engineer. first 
dent of the National Electric Light Association, died July 
his home in Baltimore, Md. He was born at St. John, 
, in 1841. He was a telegraph operator with the Balti- 
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more & Ohio R.R. during the Civil War period 
he was with the Western Union Telegraph 
In 1870 he was made Superintendent of the fire-alarm 
police telegraph systems of Baltimore, completely reo 
izing them. In 1878 he constructed for the Chesapeake & Ohio 


Subsequently 
Co. at Baltimore 
and 


Canal Co., what is claimed to be the first long-distance tel 
phone line—210 mi. from Georgetown, V. C.. to Cumberland 
Md. He was also a pioneer in the electric-lighting industry 
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ENGINEERING SOCIETIES © 


INTERNATIONAL ASSOCIATION OF 
Aug. 29-Sept. 1. Convention in 
James McFall, Roanoke, Va. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES 
Sept. 4-7. Convention in Hot Springs, Va. Asst. Secy., E. A 
Pearl St., Brooklyn, N. Y. 


Baily, 360 
THE TRAVELING ENGINEERS’ 


FIRE ENGINEERS 


Providence, R I secy., 


' 


ASSOCTATION. 


Sept. 5-8. Annual meeting in Chicago, Il Secy., W. O 
Thompson, care General Offices, N. Y. C. R.R., Cleveland, 
Ohio 
AMERICAN FOUNDRYMEN’S ASSOCIATION, 
Week of Sept. 11 Annual meeting in Cleveland, Ohio 


Secy., A. O. Backert, 12th and Chestnut St., Cleveland, Ohio 
THE AMERICAN INSTITUTE OF METALS. 
Week of Sept. 11. Meeting in Cleveland, Ohio 
Corse, 106 Morris Ave., Buffalo, N. Y. 
NATIONAL ASSOCIATION OF STATIONARY ENGINEERS 
Sept. 11-16. Convention, Minneapolis, Minn. Secy., Fred W 
Raven, 417 S. Dearborn St., Chicago. 
MASTER CAR AND LOCOMOTIVE PAINTERS’ ASSOCIATION 
Sept. 12. Convention in Atlantic City. Secy., A. P. Dane, 
Reading, Mass. 
RAILWAY SIGNAL ASSOCIATION. 
Sept. 12-14. Convention in Mackinac Island 
Rosenburg, Myers Building, Bethlehem, Penn. 
ILLUMINATING ENGINEERING SOCIETY. 
Sept. 18-20. Convention in Philadelphia, Penn 
Cc. D. Fawcett, 29 West 39th St., New York, N 
ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGI- 
NEERS. 
Sept. 18-22. Convention in Chicago. Secy., W. O 
Oliver Iron and Steel Co., Pittsburgh, Penn 
THE ROADMASTERS AND MAINTENANCE OF 
CIATICN OF AMERICA. 
Sept. 19-22. Convention in New York City. 
Andrews. 
MICHIGAN GAS ASSOCIATION. 
Sept. 21-22. Annual meeting in Detroit, Mich. 
R. Graves, Lansing, Mich. 
AMERICAN PEAT SOCIETY. 
Sept. 21-23. Annual meeting in Washington, D. C. 
Julius Bordollo, Kingsbridge, N. Y. 
RAILWAY FIRE PROTECTION ASSOCIATION. 


Secy., ws ee 


Secy., C. C 


, 


Asst. Secy., 


Oschmann, 
WAY 


ASSO- 


Secy., P. J. Mc- 


Clark 


Secy., 


Secy., 


Oct. 3-5. Convention in New York City Secy., C. B. Ed- 
wards, Mobile & Ohio R.R., Mobile, Ala. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS 


Oct. 9-13. Convention in Newark, N. Secy., Charles C 
Brown, Indianapolis, Ind. 
AMERICAN ELECTRIC RAILWAY ASSOCIATION. 
Oct. 9-13. Convention at Atlantic City, N. J. Secy., E. B 


Burritt, 8 West 40th St., New York City. 
Ane RAILWAY BRIDGE AND BUILDING ASSOCIA- 
ON. 


Oct. 17-19. Convention in New Orleans. Secy., C. A. 
Cc. & N. W. Ry., Chicago. 
AMERICAN GAS INSTITUTE. 
Oct. 17-20. Annual meeting in Chicago. 
dell, New York, N. Y. 
AMERICAN PUBLIC HEALTH ASSOCIATION. 
Oct. 24-27. Convention in Cincinnati, Ohio. 
Selskar M. Gunn, Boston, Mass. 


Lichty, 


Secy., G. G. Rams- 


Secy., Prof. 

The American Association of Engineers has sent out 
first annual report of the national treasurer. The total en- 
rollment is 791. The receipts to May 1 were $4,522.34, the 
disbursements being $4,044.16. The office of the secretary is 
at 29 So. La Salle St., Chicago. A branch of the association 
has been furmed in Peoria, Ill. 


The Association of Railway Telegraph Superintendents has 
elected the following officers for 1916-1917: President, M. H 
Clapp, St. Paul, Minn.; vice-presidents, J. F. Caskey and F. T 
Wilbur; secretary and treasurer, W. L. Connelly, Gibson, Ind 


the 


The State Association of Planning Commissions of Penn- 
sylvania, a permanent organization of Pennsylvania city- 
planning commissioners, was formed at a meeting at the 
Capitol, Harrisburg, on July 11. The following officers were 
elected: President, A. B. Farquhar, York; vice-president, E. S 
Herman, Harrisburg; secretary, J. Herman Knisely, chief of 
the division of Municipal Statistics, Department of Labor and 
Industry, the Capitol, Harrisburg, and treasurer, John K. 
Stauffer, Reading. An executive committee, consisting of one 
member from the planning commission of each of the third- 
class cities will be appointed by the planning commissions of 
the various cities. Pians for beautifying cities and problems 
confronting planning commissions were discussed at the meet- 
ing and will be further taken up by the new organization. 
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Appliances and Materials 
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New Locknut for Boits 

A new 
Chicago. The device is shown in the accompanying sketches. 
The faces of the nut are concave. 


locknut has been devised by the Boss Nut Co. of 
In applying, the locknut 
is run up to the holding nut with the fingers; then a wrench 
is used until the curved surface next to the holding nut is 
drawn downward and flattened out. Usually a half-turn is 
sufficient for this In this position the threads of a locknut 


“BOSS” LOCK NUT 


are caused to register deeply and firmly into the valley of the 
bolt thread, and the impinging edges seize the primary nut 
so tightly as to prevent all three members from rotating in 
relation to each other. The locknut can be only 
with a wrench. 


removed 


Gravel Heater and Dryer 

A portable device for heating and drying gravel, or grits, 
particularly for bituminous fillers in block paving work, has 
been put on the market by Littleford Bros., 453 East Pearl 
St., Cincinnati, Ohio. The device is the invention of a New 
York City paving contractor named Mullen, and is known as 
the Mullen gravel dryer. 

The furnace is made of an A-shaped sheet of perforated 
steel with plain sheet-steel ends, one of whieh is provided 
with a fire-door and the other with a smokestack. Outside 
of the perforated furnace plates are similarly perforated plates 
or flights, as shown in the accompanying view. 
3 in. distant from the furnace plates at the 
in. at the top. 

On top of the A-shaped furnace is a V-shaped hopper with 
openings into the spaces between the furnace plate and the 
outside flights, so that the gravel flows down over the furnace 
plates in a steady stream, so long as the hopper is kept filled. 


These are 
bottom and 5 


MULLEN GRAVEL HEATER AND DRYER 


One man operates the machine, which it is claimed has 
a capacity of 4 tons of gravel per hour or 40 tons per 8-hour 
day. The temperature of the heating can be regulated by the 
time the gravel is permitted to remain against the furnace 
plates. The gravel is removed from the bottom of the machine 
by shoveling 
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Sewage Filter of Vitrified Pipe 

A filter for use with the septic tanks of vitrified p 
described in “Engineering News” March 2 and April 27, co: 
sists of a 24x30-in. pipe set vertically and fitted with top ar 
bottom, This is partly filled with sand and gravel (or 


ch 
coal). 


The effluent pipe from the septic tank is turned dow 
and buried in this, so that the liquid rises through the filt. 
ing medium to reach the outlet on the opposite side of 1 
filter. The filter is not applied when the tank effluent is 4 
charged into sub-irrigation or drainage tile systems. RB 
the tank and the filter are made by the W. S. Dickey ©€| 
Mfg. Co., of Kansas City, Mo. ‘ 
. > o 
Power-Driven Diaphragm Pump 

A recent design of portable 
pump, built by the Barnes Manufacturing Co., of Mansfic 
Ohio, is shown herewith. The pump, gears and gasoline « 
gine are mounted on a steel frame, and U-bolts on the s 
provide for pipe handles by which the outfit can be mov: 
The engine shaft is connected through gears to a spur whe: 
carrying a vertical rod attached to a crossbar on the pump 
beam, A similar rod at the other end of this bar is connected 


power-operated diaphrag 


i 


DIAPHRAGM PUMP WITH GASOLINE ENGINE 


to a crank arm on the spur-wheel shaft. The pump has a 
3-in. suction hose and can handle sand, gravel and mud. It 
makes 65 strokes_per minute and has a capacity of 4,000 gal 


per hr. The engine is of 1% hp. The complete outfit weighs 
500 Ib. 


Bar-Bending Machine 


The machine shown herewith is for bending the steel rods 
and bars used as concrete reinforcement. It is used also fhr 
flat bars, etc., and in shop work where it is not desirable to 
use a press or bulldozer. Besides making ordinary bends it 
is fitted with special dies for angle, loop, hook and U-bencs, 
and for edgewise bending of flat bars over 2 in. wide, The 
smallest size, handling cold bars not larger than % in., has a 


HINMAN BAR-BENDING MACHINE 


round, deep base that can be set in a socket in top of a post 
In the larger sizes a broad, flat base with anchor bolts is used 
as shown. The largest size will bend hot and cold flats 1x5 i! 
and %%x4 in.; and hot and cold bars 2 in. and 1% in. respe: 
tively. These machines are built by D. A. Hinman & Co., 
Sandwich, Il. 





